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Bronze Extrusion makes a stronger, case 
for this industrial glass thermometer 


The case for this “American” Industrial Glass Thermometer made by 
Manning, Maxwell & Moore. Incorporated, Stratford, Conn.. used to be a 
steel stamping. Now its made of ANACONDA Extruded Bronze. 


ees 


Why the change? Because this extruded bronze shape makes a far stronger 
and more rigid case; it’s easier to produce; it simplifies assembly— 

and adds additional quality to an already high-quality product. 

So accurate are these bronze extrusions that neither straightening nor 
machining is needed for assembly. And assembly time itself is cut. 
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For the base, an ANACONDA Brass Die Pressed Forging is joined to the 
case by brazing to provide greater joint strength. By machining 

the appropriate face of a single-style base forging, a stem connection 
can be provided at any angle. 
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ANACONDA Brass and Bronze have long been making a stronger “case” 
for products—by simplifying production; by the higher quality that is always 
associated with products made of brass or bronze; by increasing 

sales appeal. We urge you to consider the advantages of these metals 

for your manufacturing processes and your products. For information, 
write to The American Brass Company, Waterbury 20, Connecticut. 

In Canada: Anaconda American Brass Ltd., New Toronto, Ontario. Ms; 
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Base forging can be machined to pro’ ide 
stem connection at any angle and dire: tion. 





Extruded case and forged base for this -™- 
“‘American”” Thermometer are joined i) pe! 
fect alignment by brazing. No mac! ‘ing 
or straightening is required. 
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Another new development using 


B. F. Goodrich Chemical raw materials 





GIVES SEALS # 


“9 LIVES”! 


Typical use of Hycar nitrile rubber for small-sized 
gasket —on Spirakore Distribution Transformer. 


Photos courtesy of General Electric Company, Schenectady, New York. 
B. F. Goodrich Chemical Company supplies the Hycar rubber only. 
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Transformer gasket made of Hycar boasts many improvements 


ASKETS for sealing giant trans- 

formers like the one pictured 
used to cause many problems. Leak- 
age was the worst. If liquid leaked 
out, or water or moist air leaked in, 
operating efficiency dropped and serv- 
ice and maintenance costs went up. 


But when Hycar nitrile rubber was 
tried, engineers found in it the nine 
important gasket material advantages 
they’d been looking for. 


See what Hycar nitrile rubber does! 


It resists attack by hot insulating oil 
or Askarel 


Will not swell in contact with hot 
insulating oil 


Does not contaminate insulating oils 


Resists permanent deformation un- 
der compression 


Ages well 

Has low permeability to water vapor 
Is reasonable in cost 

Seals without use of adhesives 


Has excellent physical properties for 
assembling 


Hycar nitrile rubber compounds 
have helped solve many difficult prob- 
lems—have helped improve and devel- 
op many saleable products. Perhaps 


Hycar is just what you’re looking 


for the ask- 


Cable adurc d 
Canada: Kitchener, Wntario. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 
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European metallurgical developments ... . England has new process for 
producing titanium. It is not electrolytic or a modified Kroll process 
- « « « British aluminum alloy with about 15% titanium carbide has modulus 
of about 235,000,000 psi... . British jet blades of titanium carbide im- 
pregnated with about 50% nickel show greater ductility than 30% nickel 
American blades. .. . Frenchman has developed process to sinter porous 
bearings in 1 min to get properties equivalent to those obtained by usual 
¥=hr schedule. 





Titanium is being considered for the rocket-firing wing tip pods on the 
Northrup Scorpion F-89D fighter plane. This assembly was chosen for re- 
search because it involved a larger variety of forming, machining, welding 
and other fabrication techniques than any composite unit of comparable 
size. 








Cobalt-60 continues to gain interest as radiation source. .. . Largest 
source (rated at 4500 curies) outside AEC installations has been delivered 
to Stanford Research Institute. This source is stronger than a 1,000,000-v 
x-ray machine. It is equivalent to $80 million worth of radium. ...A 
commercial supplier is offering two-day courses to provide basic knowl- 
edge needed to handle cobalt-60 in industrial radiography. 











. Rare earth elements may go into large scale production. Argone Labora- 
tory announced development of a continuous extraction process feasible on 
a an industrial scale. Main commercial interest in rare earth elements is as 
alloying elements for steel and magnesiun. 
Noncombustible aircraft wing anti-frosting and anti-icing compound is 
reported. Material is said to eliminate fire hazards met with other de-icing 
- compounds. 


Longer lasting rubber products are promised by two new developments. 
; - « e A rubber-like material is highly resistant to ozone (a primary cause 


of rubber deterioration in air). It imparts ozone resistance to rubbers 
compounded with it. . . . Another, company has made GR-S extra tough by 
adding rosin chemicals. Abrasion resistance is increased 30 to 40%. 


Sintered aluminum powder is being pushed for relatively elevated tem- 
perature (400 to 800 F) applications. Strength retained in this range is 


lors (Continued on page 4) 
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The Materials Outlook cmc. 


much Superior to that of available aluminum alloys. The catch is the cost 
of the material. In extrusion billet forn, price is about $1.25 per lb. 


Adhesive developd by Battelle Memorial Institute is not dissolved by 
water, alcohol, oils, naphtha and other organic solvents. It hardens with- 
out heat or drying. Easy application, durability and excellent bond to 





metals are outstanding advantages. 


New synthetic rubber developed in Germany is described by American rubber 
researchers as a "Super-elastic." It stands up better in tires than any- 
thing developed here. Tires of the new material will outlive a car; shoe 
Soles will outwear two pairs of uppers. At present, cost is 10 times the 
price of GR-S. Quantity production might bring that down to 2 to 3 times 
GR-S price. German applications include belts, sponges, heels and soles. 
It can be made in syrup form and poured in a mold. Tensile strengths reach 
8000 psi. Resistance to tear, abrasion and combustion are called "unbeliev- 





able" by Americans. In this country, the new material is believed to be 
two or three years away from the commercial market. 


New heat insulating material ten times as efficient as anything now in 
use is under development by General Electric. Prototype refrigerator- 
freezer using the material has walls % in. thick. The new product is still 
developmental and is not yet ready for marketing. 





High vacuum melting furnace affording larger charges of purer alloys 





than previously possible has been installed at the Naval Ordnance Labora- 
tory. The furnace will take a charge of 200 lb of ferrous materials, melt- 


ing them in a vacuum of about 1001 mm of Hg. The metal is heated by a 
high-frequency coil. 


Transistor using germanium to do the job of a full-size vacuum tube is 
used in new commercial hearing aid. This is claimed to be the first tran- 
Sistor application in a consumer product. .. . Experimental models of a 
portable television receiver (tubeless except for picture tube), radio 
receivers, loudspeaker systems, miniature radio and TV transmitters and 
several musical instruments have been made with transistors. 





Cold rubber can be made cheaper and 50 times faster by new method an- 





nounced by B. F. Goodrich. 





Only 11 materials, including 10 metals, are on DPA most critical list. 
These are: titanium, cobalt, columbium, molybdenum, nickel, tantalum, 
heavy (over 3000 lb) gray iron, gray iron alloy and carbon steel castings, 
nickel stainless steel, and diamond bort. .. . Aluminum, beryllium, selen- 
ium, platinum, copper, lead, tin, zinc; tungsten; alloy steel bars, heat 
resistant alloy steel castings, plates and structural shapes have come 
off most critical list since beginning of 1952. 
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MORE ABOUT THE “MATERIALS SHOW” 
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A Message from the Publisher 


Last month M & M's editor, Ted Du Mond, was appointed general 
chairman of the technical conference to be held during the Exposition 
of Basic Materials for Industry, June 15-19, 1953. His position as 
editor of industry's only materials magazine makes, we believe, this se 
lection an ideal one. Further information on the conference will be 
found in our News Digest section immediately following this page. 


In our December issue, on this page, I urged our readers and adver 
tisers to support this new Materials Show. Due to the early closing of 
that issue, four of the twenty-one sponsoring companies were omitted 
in this earlier announcement. It is with a great deal of pleasure, there- 
fore, that I now correct this omission by adding the names of Mr. H. 
B. Trix, president of W. M. Chace Co., O. R. Cheatham, president of 
Georgia-Pacific Plywood Co., Dr. M. H. Meighan, director of research 
of Johnson Bronze Co., and S. H. Stupakoff, president of Stupakoff 
Ceramic & Manufacturing Co. 


Once again I wish to emphasize the fact that the Materials Show has 
been designed specifically for exhibits of basic engineering materials 
used in product design and manufacture. This means producers and 
suppliers of irons and steels, nonferrous metals, nonmetallic materials, 
component parts and shapes made from these materials groups, and 
finishes and coatings. As the exposition management firm of Clapp & 
Poliak, Inc. points out, machinery and equipment necessary to demon- 
strate the characteristics and applications for materials will play a secon- 


dary role. 


I am sure our readers will be glad to learn that nearly 75 companies 
have already signed up for space at the Show. Products to be exhibited 
by these companies include aluminum, plastics, diamonds, ceramics, 
steel, felt, extrusions, tin, precious metals, castings, glass, rubber, clad 
metals, stampings, copper, paper, metal powder parts, wood, carbides, 


lead, nonmetallic parts, coatings and finishes. 


: It follows, therefore, that all industrial and technical people who are 
interested in materials and their industrial applications should plan to 
attend the First Exposition and Conference of Basic Materials for In- 
dustry. Materials engineers, project engineers, designers, development 
and research men, metallurgists, production men, purchasing, sales and 
technical management men—any and all men in these title-groups in- 
terested in materials should plan to attend. The Materials Show is being 
held not for any one specific title-group but for men in all title-groups 
who have an interest in materials. 


The number and diversity of the materials exhibitors signed up so far 
are indeed most encouraging. The enthusiastic cooperation and help 
Ted Du Mond, our editor, is receiving from industry's outstanding ma- 
terials men—both producers and consumers—is a source of great satis- 
faction. The success of the First Exposition and Conference of Basic 
Materials for Industry seems assured. 


William P. Winsor 
Publisher 
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Materials Show Conference to Help Users of Materials 


Three-Day Meeting Will Highlight Economic Aspects of Materials 


and Parts Selection 


A three-day conference to discuss 
the new as well as established engi- 
neering materials available to manu- 
facturers will be held at the Hotel 
Roosevelt in New York, June 16-18. 
The conference will supplement the 
first Exposition of Basic Materials for 
Industry which will be held at Grand 
Central Palace, New York, June 
15-19. 

The combined events will provide 
the first clearing house of informa- 
tion ever attemped in the entire field 
of materials for product manufac- 
turing. Heads of more than 20 lead- 
ing companies have formed a board 
of sponsors for the show and con- 
ference. Don G. Mitchell, president, 
Sylvania Electric Products, Inc., heads 
this sponsoring committee. 

Theodore C. Du Mond, editor, 
MATERIAL & METHODS, will serve as 
general chairman of the three-day 
technical conference. Morning ses- 
sions of the three-day meeting will be 
devoted to the broad, general aspects 
of material selection, while afternoon 
sessions will be given over to tech- 
nical, engineering considerations of 
the ——_e of new and old ma 
terials. 

One session will be devoted to 
consideration of economic factors of 
new materials already developed and 
those in the research stage. An effort 
will be made not only to describe the 
characteristics of these materials but 
also to discuss them in terms of 
availability, comparative costs with 
competitive materials, their capabili- 
ties and limitations. 


Another session will discuss the 
role of materials, with special em- 
phasis on the coordination of ma- 
terials with production and design. 
The problem will be studied from the 
standpoint of efficiency in use, sales 
appeal, cost and the type of fabricat- 
ing equipment needed. 

Other meetings will include the 
organization and operation of mate- 
rials engineering departments capable 
of keeping abreast of developments 
and research; the development and 
use of books specifying standards for 
materials; the use of standards for 
sizes and composition; sources of in- 
formation about new materials, and 
special use of materials for high 
strength, for production at high tem- 
peratures, and for withstanding of 
corrosive elements. 

More than 2000 materials experts 
are expected to be on hand at the 
combined exposition and conference 
to answer questions for an anticipated 
15,000 visitors. In addition to new 
materials, the older and standard ma- 
terials will be shown with attention 
to new applications. 

Admission will be restricted to 
management executives, and engi- 
neers and technical personnel, includ- 
ing materials engineers, project en- 
gineers, product designers, produc- 
tion experts, research men, and sales 
and marketing executives. 

Further information on attending 
the conference may be obtained from 
Clapp & Poliak, Inc., the exposition 
management, 341 Madison Ave., 
New York 17. 





T. C. Du Mond, Materials Show 


Conference Chairman 





Steel Capacity Increased in 1952 
to 117 Million Tons—a Record 


The steel capacity of the United 
States went up 8,959,800 tons dur- 
ing 1952—the largest gain ever made 
in a year—raising the total annua! 
capacity of this country to 117,547, 
470 net tons, the highest level ever 
achieved, according to American Iron 
and Steel Institute. 

The new annual capacity figure 
of the world’s largest steel industry 
is an increase of 25,656,910 tons, or 
about 30%, in the seven postwar 
years as a result of steel companies 
large scale expansion and improve- 
ment programs. It is a gain of over 
35.9 million tons, or 44%, in 13 
years, since the start of 1940. The 
latter increase is nearly twice the an- 
nual capacity of Great Britain, and 
exceeds the estimated total capacity 
of Russia, second largest steelmaking 
nation. 

The Institute announced that the 
annual capacity is rising towards an 
expected figure in excess of 123,000, 
000 tons of ingots and steel for cast: 
ings. The steel companies’ present 
programs of expansion and improve 
ment indicate that the capacity will 
be raised by more than 4 million 
tons during 1953, more than 1 mil- 
lion tons in 1954, and about 500,000 
tons after 1954. 
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Experimental sports car was built by Buick Motor Div. of GMC to test the possibility of 


using glass fiber reinforced plastics in car bodies. 


Reinforced Plastics Production up 40% in 1952 


Plastics Society Predicts Similar Rise This Year. New Civilian Appli- 
cations Expected. 


While practically all sections of 
he Plastics Industry experienced mar- 
ket and production expansion in 
1952, one group—the Reinforced 
Plastics Div.—enjoyed a production 
increase of approximately 40%, ac- 
cording to The Society of the Plastics 
Industry, Inc. In spite of this, rein- 
torced plastics is still small business 
not only from the standpoint of tota! 
volume but in the matter of size of 
individual enterprise. The following 
is a resume of an SPI report on these 
materials. 

The statistics of the reinforced 
plastics industry are traditionally 
based on the amount of polyester 
resins used. Also used, besides poly- 
esters, are: phenolics, melamines, sili- 
cones, epoxys, alkyds and cellulosics. 
With polyesters, fibrous glass is the 
Main reinforcement; but with these 
and the other aforementioned resins, 
other reinforcements are also used in 
some degree. These include cotton, 
rayon, nylon, paper and the new 
synthetic fibers. 

Approximately 19 million lb of 
Polyester resins for reinforced plas- 
tics products were sold in 1952. This 
“ompares with approximately 14 mil- 
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lion Ib in 1951, about 9 million lb 
in 1950, and about 7 million Ib in 
1949. With polyester plastic in 
1952, something around 11 million 
lb of fibrous glass was used. 

Prospects this year indicate a prob- 
able market for another 40% increase 
up to the 27 million lb figure for 
polyester plastics in the reinforced 
field. And the likelihood is that the 
proportion of glass used with these 
resins will increase because of recent 
improvements in techniques. Well 
over 16 million lb of fibrous glass 
will be involved this year. 

In point of industry expansion at 
mold and processing level, the indus 
try now boasts approximately 110 
custom molders and a few prop- 
rietary molders. 

Major companies involved in poly- 
ester plastic production are: Ameri- 
can Cyanamid Co.; Atlas Powder 
Co.; Bakelite Co., Div. Union Car- 
bide & Carbon Corp.; General Elec- 
tric Co.; Glidden Paint Co.; Inter- 
chemical Corp.; Marco Chemicals 
Inc. ; Naugatuck Chemical Div., U. S. 
Rubber Co.; Pittsburgh Plate Glass 
Co.; Plaskon Div., Libbey-Owens- 
Ford Glass Co. ; Reichhold Chemicals, 
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Inc.: Rohm & Haas Co.; and Sche- 
nectady Varnish Co. Total kettle ca 
pacity ‘of these polyester manufactur 
ers at the end of 1952 stood at well 
over 30 million Ib, and some expan 
sion is inevitable in 1953. 

In the matter of fibrous glass pro 
duction, expansion was extensive in 
1952. Companies making this mate 
rial are: Ferro Corp.; Glass Fibers, 
Inc.; Glass Floss Corp.; Libbey- 
Owens-Ford Glass Co.; Modigliani 
Glass: Fibers, Inc.; Owens-Corning 
Fiberglas Corp.; Perrault Bros.; and 
Pittsburgh Plate Glass Co. 

There has also been a big expan- 
sion on the part of weavers of glass 
fabrics in plastics reinforcement. In- 
deed, it appears that for some time 
to come glass weaving facilities will 
be more than ample to handle the 
needs of the reinforced plastics in- 
dustry. 

In point of technique there has 
been a steady expansion in produc- 
tion by the three or four different 
manufacturing processes used in this 
industry. There has been an increase 
in the use of preforming and an in- 
crease in the use, by molders, of 
preimpregnated fibrous glass material. 

At least six companies now are 
engaged in coating or impregnating 
glass cloth and glass mat with poly- 
esters and other resins and delivering 
them to molders to cut them into 
shapes ready for molding. 

The industry broadened its bases 
of application during 1952 and ex- 
panded the production of such rein- 
forced plastic products as glazing 
sheets, tote boxes, machine compo- 
nents, housings, piping, boats, fish 
ing rods, sport cars and electrical 
parts. 

This year the variety of applica- 
tions will continue to expand. Large 
refrigerator components, construction 
elements, luggage, furniture, reaction 
vessels, plating tanks, fresh water 
tanks, fuel oil tanks, truck tanks for 
corrosive materials, crude oil storage 
tanks up to 500-bbl. capacity, hoods 
and vents in laboratories and chem- 
ical resistant operations will show 
the impact of the broadened applica- 
tion basis for reinforced plastics. 
{For complete details on properties 
and applications of these materials, 
see “Materials & Methods Manual,’ 
No. 91 in this issue of MATERIAL 
& METHODS.—The Editors. } 

(More News on page 11) 

















U.S. Air Force crash trucks 
and rescue vehicles by 
American-LaFrance- 
Foamite Corp.,Elmira,N. Y., 
use Revere Aluminum. 


Aluminum Conductor Busway, 
light and economical, by 
Bull Dog Electric Products Co., 
Detroit, Mich., uses Revere 
Aluminum (EC Grade) Bar. 









Many makers of indoor and 
outdoor chairs and furniture use 
Revere Aluminum Tube. This 
chair by Lawnlite Co., Miami, 


Florida. 










The heart of this cylinder 
surfacing hone is a 
Revere Aluminum 
Extruded Shape. Photo 
courtesy Ammco Tools, 
Inc., North Chicago, Il. 









A Revere Aluminum Extruded 
is used by the meat packing industry 
as smoke-sticks for hanging meats 
during the smoking process. Photo 
courtesy The Globe Co., Chicago, Ili. 
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Plastics Production Climbs to New High 


Only Vinyl Sheeting and Coated Fabric Did Not Show Pronounced 
Growth 


[he plastics industry reached new 
heights in 1952 after a delayed start 
the first half. Production ot all plas- 
tics raw materials totalled approxi- 


mately 2,600,000,000 lb, according 


to The Society of the Plastics In- 
dustry, Inc. This compares with an 
actual production figure of 2,431,- 
408,000 Ib in 1951. 

The dollar value of plastics prod 
ucts manufactured from all plastics 
raw materials amounted to approxi- 
mately $1,375,000,000, SPi esti- 
mated. This figure compared with 
approximately one and one quarter 
billion dollars in 1951. 

In the current year of 1953, SPI 
estimates that production of all plas- 
tics raw materials will approximate 
2,808,000,000 lb and that the dollar 
value of plastics products made from 
all plastics raw materials will ap- 
proximate $1,485,000,000. 

Facilities for producing plastics 
products have been increased from 
every angle. Raw material suppliers 
have enlarged or built new plants 
to increase the production of their 
present materials and, in some cases, 
to add the production of other ma- 
terials to their line. Molders, lami- 
nators, reinforced plastic processors, 
extruders and fabricators increased 
their plant capacities. M achinery 
manufacturers developed faster equip- 
ment with larger capacities. Only 
the vinyl film sheeting and coated 
fabrics division of the industry did 
not show a pronounced growth dur- 
ing the last year. 

In the United States there are in 
the vicinity of 5000 plastics com- 
panies, SPI estimates, and these con- 
cerns employ in the neighborhood of 
200,000 persons. Orginally concen- 
trated in the New England and Met- 
ropolitan New York areas, this in- 
dustry has been steadily moving West 
over the years. As a result, there 
are now many plastic companies in 
the Middle West, with a heavy con- 
centration in the Metropolitan Chi- 
cago area and on the West Coast, 
with a heavy concentration in the 
Los Angeles and San _ Francisco 
areas, 

Research is carried on continually 
in this field. The plastic research 
project at the Massachusetts Institute 
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of lechnology ts now in its sixth 
year and the plastic pipe research 
project being conducted py the Na 
tional Sanitation Foundation at the 
University of Michigan is now in 
its second year. Many individual 
companies also carry on research. 
Quality standards have been pre- 
pared on melamine plastic tableware 
and polystyrene plastic wall tile. A 
third quality standard, sponsored by 
SPI, is nearing promulgation by the 
U. S. Dept. of Commerce on gen- 
eral purpose vinyl plastic film. In- 
formative labeling of plastics prod- 
ucts continues as a means of furnish- 
ing correct information as to their 
use, care, handling, and so forth. 
One uncertainty in the long-range 
picture is the heavy dependency of 
the economy on government pur- 
chases which are scheduled to hit 
their peak during 1953. As far as 
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plastics are concerned, it is estimated 
by SPI that 60% of all plastics pro 
duction goes into industrial and mili 
tary products and 40% into con 
sumer products. The importance ot 
these government purchases may be 
recognized by the fact that during 
the second quarter of last year such 
purchases stood at an annual rate 
of 78 billion dollars, compared with 
a total national product of 343 bil 
lion dollars. 


Joint Industry Conference Discusses 
Corrosion Preventives 


A number of chemical methods to 
prevent or retard corrosion metals 
were discussed during a two-day 
Joint Industry Conference on Preser- 
vation and Packaging, sponsored by 
General Motors Corp. and the R. M. 


(Continued on page 13) 
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“THESE CANS ARE MADE BY 
COATING A ROLL OF 
ALUMINU WITH PLASTIC 


™ CONTINUOUS PROCESS 
AT HIGH SPEED — 
\ THE COIL OF ALUMINUM PLATE 
A ' iS THEN 
HEATED To A 
PRESCRIBED TEMPERATORE 
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News Digest 





(continued from page 11) 


Hollingshead Corp., in Camden, 
N. J., recently. 

Walter Turner, packaging consult- 
int, described the early development 
and experiences with peelable plas- 
tics, recounting how General Motors 
had saved the government between 
a quarter and a half million dollars 
during the first year of its use. To- 
day, he noted, government approved 
cellulose acetate butyrate has the ad. 
vantage of being water white, has 
greater tensile strength, greater flexi- 
bility and greater plasticity. A posi- 
tive bond at the overlap is now prac- 
tical and the butyrate is more stable. 
Plastic coating tanks have been devel- 
oped with automatic dipping equip- 
ment and other material handling 
short cuts. 

Joseph Carroll of the Naval Ex- 
perimental Station in ae 
told how war experience pointed up 
the need for an engine preservative 
compound that would not flow off 
surfaces during the expected storage 
life of the engine. Thixotrophy 
(change by touch) provided the an- 
swer. Carroll told how MIL-C-5545 
was developed and how the Navy has 
used it as a new approach to corro- 
sion prevention. 

“As more and more knowledge is 
gained in the field of thixotropic 
compounds,” Carroll stated, “other 
applications than that to aircraft 
engines will no doubt become evi- 
dent. We have as the basic proper- 
ties the ability of the protective oil 
to remain in place under either hot 
storage conditions or extended stor- 
age conditions. This principle, when 
applied to engines, has proved suc- 
cessful. The next step is to see where 
else it will solve problems that have 
existed for us and to see where in- 
dustry can use it independent of mili- 
tary requirements. Certainly it de- 
serves consideration in conjunction 
with the canning or long term stor- 
age of military and commercial 
items,” 

M. R. Gatto, research chemist in 
the Research & Development Div. of 
Hollingshead, revealed for the first 
time a cold dip plastic that enables 
the use of strippable protective coat- 
ings without the danger and expense 
of heating. He demonstrated the use 
of a specially formulated composi- 
tion— a fluid dispersion of a viny] 
fesin in plasticizers to which sta- 
(Continued on page 172) 
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»--can’t hurt 





wheré HARD. RUBBER is right... 


use it! 


ACE molded parts 


Because ACE hard rubber is completely unaffected 
by most chemicals and doesn’t object to water in the 
least, it’s ideal for parts like this rayon candle filter. 

One of the strongest plastics (tensile up to 10,000 
psi.), ACE hard rubber is good for tough jobs, too. 
Easy to machine (the threads above, for example), 
easily polished (like your faithful ACE comb), it doe& 
a better job at lower cost in thousands of parts from 
bearings to magneto parts and water meter pistons. 
We can mold it for you, extrude plain and fancy 
shapes, supply sheets for punched parts, line .or 
cover metal with it, and even make large, intricate 
parts by hand-wrapping. 

Ask for valuablé design Handbook on ACE Hard 
Rubber and Plastics. 

















93 WORTH STREET NEW YORK 13, WN. 








HOW TO USE 





EXON resins 





| \ resto TECHNICAL SERVICE 


..tor a shortcut to a better 


The Firestone Exon line of resins offers many 
valuable properties to industrial manufac- 
turers. In numerous applications, these resins 


can improve your product while they cut pro- 
duction costs. 


In addition, to help you utilize EXON resins 
to your fullest advantage, the Firestone Chemi- 
cal Sales Division makes the following tech- 
nical services available to you: 


1. The assistance of highly-trained plastics 
experts who will be glad to help you design 
compounds based on Exon materials for 
specific applications. 


a 


2. Use of Firestone’s testing facilities to: 


a. Test physical properties such as Elongation, Tensile 
Strength, Tear and Impact Resistance, Stiffness and 
Thermal properties. 


b. Examine chemical properties such as resistance to Acids, 
Alkalis, Fats and Soap Solutions. 


c. Test aging properties, Weathering, Light Stability, 
Retention of Color and Physical Properties. 


d. Conduct Specific Application Tests. 


3. Consultation with Firestone’s Technical 
Service for information on processing prob- 
lems, product and process development. 


In short, consult Firestone whenever you havt 
a question or problem on which you would 
like assistance. 


Find out how Firestone EXON, combined with Firestone’s Technical Service, 
can help you produce a better product at a lower cost. Write or call: 


CHEMICAL SALES DIVISION 


FIRESTONE PLAsTics Co., PoTTSTOWN, PA., DEPT. 9D 
Division of Firestone Tire and Rubber Co. 
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TRANSMISSION LINES of light weight aluminum permit wider spacing of towers. (Aluminum Co. of America) 


Aluminum in Electrical Applications 
— Where and How It Should Be Used 


by R. M. LEEDY and S. A. ROSECRANS, Westinghouse Electric Corp. 


Adoption of aluminum for 
current and non-current 
carrying uses is steadily 
increasing. To avoid mis- 
applications, its limita- 
tions as well as its advan- 
tages must be considered. 
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@THE SHORTAGE OF copper that has 
developed since World War II, 
coupled with the favorable price 
trend, and a more promising capacity 
outlook for electrical conductor (EC) 
grade aluminum, makes it important 
to examine aluminum as an alternate 
material for copper in electrical ap- 
paratus. Aluminum cable, usually 


steel reinforced, had been used for 
nearly 50 years in this country for 
overland transmission lines where 
the light weight of aluminum is a 
decided advantage, thus permitting 
wider spacing of towers. Aluminum 
bus bars dating back to 1895, as at 
Niagara Falls, show how long ago 
the value of aluminum for outdoor 
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electrical applications was recognized. 
Aluminum for aircraft wiring utilizes 
the weight saving of the light metal, 
and in 1946, with copper supplies 
very low and the demand for build- 
ing supplies high, insulated alumi- 
num wire was introduced in this 
country. It had already been used for 
several years in Europe. Thus, exist- 
ing conditions have accelerated the 
trend to utilize aluminum, a trend 
that normally would have taken years 
to develop. 

In order to apply aluminum as a 
replacement for copper, the differ- 
ences between the two metals must 
be recognized if satisfactory results 
are to be obtained. In the electrical 
field, differences in conductivity, 
thermal expansion, mechanical prop- 
erties and chemical properties require 
attention. 


Electrical Considerations 


Aluminum has about 61 to 63% 
the electrical conductivity of copper 
when compared on a volume basis, 
but an EC grade aluminum conduc- 
tor will weigh half as much as a 
copper conductor of equal resistance. 
However, the aluminum conductor 
may have approximately 11/, times 
the cross sectional area of a copper 
conductor, thus introducing space 
problems for some applications. 
Where adequate ventilation is present, 
and temperature rise is the limiting 








ALUMINUM BUS BARS have been used for over 
50 years in outdoor installations. (Aluminum 
Assn.) 


consideration, the increased surface 
of aluminum for the same resistance 
may allow greater electrical loading 
and even greater weight savings. 


Thermal Expansion 


Aluminum expands about 38% 
more than copper for equal increases 
in temperature and, of course, con- 
tracts similarly for decreases in tem- 
perature. Thus, apparatus which op- 
erates over a wide temperature range 
must be redesigned to allow for these 
changes if copper is to be replaced by 
aluminum. Similarly, in making 
joints between aluminum and copper 
conductors, differential expansion 
may result in loosening of the joints 
unless suitably designed connectors 
are used. 


Mechanical Considerations 


If a change to aluminum is being 
considered, strength, elongation and 
creep rate have to be closely studied 
for each case to avoid a misapplica- 
tion. When conductors having cross 
sections resulting in equal resistance 
for the same length are compared for 
strength, hard drawn aluminum will 
be approximately as strong as hard 
copper, but annealed aluminum will 
be only two-thirds as strong as an- 
nealed copper. Care must, therefore, 
be used when working with alu- 
minum on an application where the 
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STRANDED ELECTRICAL CABLE of aluminum 
produced for an overhead transmission 
line. This cable, over 21/4 in. in dia and 
consisting of 108 aluminum wires over a 
steel wire core, is said to be largest yet 
produced. (Aluminum Co. of Canada, Ltd.) 


INCANDESCENT LAMP BASES of aluminum 
have replaced brass in many cases. (Alumi- 








material may be annealed by heating 
to fabricating or operating tempera. 
tures. Furthermore, the shes! ing 
temperature of aluminum is lower 
than that of copper, and care 

be exercised when enameling 
minum wire, as the temperature 
quired are sufficiently high to s 

the metal. 
possibility of stretching and brea 

the wire when it is pulled t dito 

the enamel baking oven 

Joining 

The low melting point of 
minum compared with that of cop. 
per, brings with it additional manu. 
facturing complications, especially in 
such operations as brazing, soldering 
and burning off enamel. 

Although aluminum can be joined 
by solderless terminals, bolted joints. 
soldering, brazing zd welding, cer 
tain precautions must be taken to 
produce sound, serviceable, electrical 
joints. For example, one precautién 
is to be sure that the solderless ter. 
minals are made of aluminum, cop 
per base alloys suitably plated, < 
copper-clad aluminum and that “a 
joint is coated with a protective com. 
pound to minimize the possibility o! 
electrolytic corrosion. Bolted joints 
made by conventional techniques 
may be satisfactory on some applica- 
tions. However, there are other ap- 
plications which require the use of 


This increases great! 


SHIELDS FOR OIL CIRCUIT BREAKERS 
produced from cast aluminum to ob- 


tain smooth surfaces of large radivs 
to reduce electrical stresses of [he 
surface. (Aluminum Assn.) 
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silver plating, joint 
Felleville type spring-washers, or 
combinations of these. 


the metal. 


compounds, 


Fluxes are available for soldering, 


brazing and welding aluminum, but 


should be used with caution as 
residues may have poor dielec- 

eth, an adverse effect on the 
lation, or be highly corrosive to 
Development of suitable 
shielded arc welding procedures facil- 
itates the joining of aluminum to 


aluminum without the use of fluxes. 


This joining technique is so ad- 
vantageous that welding will inevita- 
bly be used more extensively for 
joining aluminum conductors than it 
is for joining copper conductors. 

Although aluminum can be spot or 
flash welded to copper, the jotats 
become brittle if exposed to elevated 
temperatures for long periods of 
time. Thus, this procedure must be 
limited to applications where such 
conditions are not encountered or 
mechanical strength is unnecessary. 
Flash welding has been employed by 
some refrigeration manufacturers for 
aluminum-to-copper tube joints. It 
is also possible that this form of 
welding may prove practical for con- 
ductor applications where aluminum 
must be joined to copper. 

A recent application of ultrasonics 
offers promise of eliminating the use 
of fluxes in tinning aluminum for 
subsequent soft soldering. At pres- 
ent no known technique for brazing 
is available that does not involve the 
use of a highly active fluoride bear- 
ing flux. 


Corrosion 


Aluminum is electropositive to 
copper and will be attacked if these 
two metals are in contact in the pres- 
ence of an electrolyte. Corrosion 
problems may exist even in moist 
atmospheres. Several methods have 
been devised for reducing the corro- 
Sion: (1) tinning the copper, (2) 


using copper-clad aluminum, and 
(3) coating the joint with grease. 

If the copper is tinned at the joint, 
the tin-plate acts as a buffer and the 
corrosion rate is reduced. By using 
copper-clad aluminum connectors, 
with the copper side connected to 
the copper conductor and the alu- 
minum side to the aluminum conduc- 
tor, corrosion is reduced since the 
exposed contact area is greatly re- 
duced. Greases containing com- 
pounds such as zinc chromate also 
reduce the corrosion rates at alu- 
minum to copper joints. 


Applications 


Laboratory tests, backed up by ex- 
perience, indicate that aluminum can 
be used economically more extensive- 
ly in the electrical manufacturing in- 
dustry for certain apparatus. The use 
of aluminum bus bar on such equip- 
ment as switchgear, control panels 
and bus ducts will increase in the 
near future. In order to make this 
possible, it has been necessary to (1) 
determine the best surface prepara- 
tion to assure good electrical conduc- 
tivity of joints under various atmos- 
pheric and temperature conditions, 
(2) develop adherent coatings on a 
production basis where plating is de- 
sired, (3) determine the type of 
bolting and pressures necessary to 
maintain a good electrical joint, (4) 
establish the current carrying capacity 
of aluminum bus conductors under 
various conditions of spacing and 
arrangement. 

Transformers and reactor windings 
of aluminum offer further possibili- 
ties. In general, the joining problems 
are similar to those mentioned in 
connection with bus bar applications. 
Calculations indicate that it may be 
unwise to change all types of wind- 
ings in transformers to aluminum be- 
cause the increased volume of alu- 
minum necessitates, in some instances 
at least, an undesirable increase in 


Properties of EC Aluminum and Copper 














a 


| EC Aluminum Copper 

Annealed | Annealed 
Approx. Tensile Strength, Psi 12,000 | 34,000 
Elong. at Failure, % 45 | 45 
Specific Gravity | 2.70 | 8.89 
Allowable Current-Carrying Capacity, NEC, % | 84 | 100 
Relative Conductivity, 68 F, % | 61 | 100 
Resistivity, 68 F, Ohms/Cir Mil Ft | 17.011 | 10.371 
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the amount of core iron used. Actu- 
ally, dry-type transformers that have 
aluminum windings have been op- 
erating successfully for several years. 
In the face of this, there is still a 
large amount of engineering develop- 
ment work to be done. 

Although aluminum can be used 
in windings for motors and genera- 
tors, the size of the equipment will 
usually have to be increased. For 
some few styles, this can be done 
economically because complete wind- 
ings or certain portions of them can 
be changed to aluminum wire with- 
out increasing the size of the motor 
or generator. A considerable ton- 
nage of copper has been conserved 
by the ever increasing use of alu- 
minum die-cast rotors to replace cop- 
per windings on small induction 
motors. For large turbo generators, 
Westinghouse currently plans to con- 
tinue the use of copper for rotor and 
stator coils, as the amount of copper 
per equivalent rating of machine has 
been materially decreased through 
the development of the hollow con- 
ductor design of coil. 

Insulated aluminum wire for light- 
ing and power distribution systems 
in office and store buildings and in 
factories is already being used on a 
limited scale. It is also possible that 
insulated aluminum wire will find its 
way into electric appliances, as tests 
are underway to determine the feasi- 
bility of such a change. Aluminum 
wire has been used for elevator con- 
trol wiring in two special instances. 
Already in production is the alu- 
minum base for incandescent lamp 


bulbs. 


In addition to considering the use 
of aluminum as a conducting mate- 
rial, there are mumerous instances 
where aluminum alloys are being 
used to replace copper for noncur- 
rent carrying purposes. For example, 
evaporator coils, heat exchanger fins, 
refrigerant lines and even compres- 
sor gaskets are now being made 
experimentally or commercially of 
aluminum base alloys. Where a non- 
magnetic, light-weight, or high- 
strength material is desired, alu- 
minum alloy castings and wrought 
forms can often be advantageously 
employed. These are ideally suited 
for such items as aluminum fan 
blades; aluminum castings for light- 
ing fixtures; spun aluminum reflec- 
tors for flood lights and street lights ; 
and circuit breaker components. As 
new alloys are developed and existing 
ones improved, there will be increas- 
ing diversity of application. 
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Which Metal Form for Jet Engine Blades? 


Characteristics of Jet Engine Blades Made by Various Methods 





Materials 
Applicable 


Production 
Operations! 


Applica- 
tion 


Tolerances 


Relative 
Cost 








: Method 
Rough Forging 
| 


Precision Forging 


Forgings 


Impact Forging | 
(Experimental) 
Investment 
Casting 
(Lost Wax) 


ee 


Mercast Process 
(Experimental) 


Castings 


Shell Molding 
(Experimental) 
Machining 
Machined 
and | PRE ae 
Ground Grinding 





( Powder Metal- 


lurgy 
| (Metal 
Powder) 
Powder | 
Metallurgy Powder Metal- 


lurgy (Carbide 
Powder) 
(Experimental) 
Fabricating from 
Sheet 





Deep Drawing 
(Germany) 


Fabricated | 
Parts 





Rolling 
(Experimental) 


Extrusion 
(Experimental) 





Forged to approx. size 





Stainless steels, non- | Blades, 


| +0.040 to +0.060 in. | Cheapest? 





and shape; machined or | ferrous alloys, cer- | vanes, 
ground to size tain turbine alloys buckets | 
Forged to final shape | Stainless steels, non- | Blades, | Thickness 
and size ferrous alloys, cer-| vanes, | Contour 
tain turbine alloys | buckets | Twist 
Straightness 


Forged (details not 
available) 


remove | cult to machine 


terial and clean surface 


Cast to size, blasting or | Turbine alloys diffi- | Blades, 
| tumbling to 
| traces of investment ma- | 





+0.005 in. 
+0.003 in. 


+4 deg 


+0.010 in. 


| 10X rough 
| forged blade 








| buckets 


| 


| 
| 


| +0.003 to +0.010 in. 


Less expen- 
sive than pre- 
cision forging 


















































| Cast to size, followed ; Turbine alloys diffi- | Blades, | Claimed 50% closer than — 
by cleaning, as in lost | cult to machine | buckets | lost wax 
| wax process | | | 
|Cast in shell mold, | Stainless steels Blades, — | Lower than 
machined or ground to vanes | rough forging 
size 
Contour machining | Stainless steels, non- | Blades, | Thickness +0.005 in. | Higher than 
from bar stock or |ferrous alloys, cer-| vanes, | Contour +0.003 in. | other pro- 
rough forging | tain turbine alloys | buckets | Twist +’ deg | duction 
| Straightness +0.010 in. | methods 
Contour grinding from | Stainless steels, non- | Blades, Thickness +0.005 in. — 
bar stock or rough | ferrous alloys, tur- | vanes, Contour +0.003 in. 
forging | bine alloys | buckets | Twist + deg 
| Straightness +0.010 in. | 
Mold, sinter, coin, in- | Iron powder, infil- | Vanes Width +0.008 in. | Low 
filerrate with copper, | trated with copper | Thickness -+0.003 in. | 
precipitation harden- | Contour +0.005 in. | 
ing heat treatment | Twist +Ydeg | 
| Straightness +0.010 in. 
Molded under high | Carbides with binder | Blades, | -— — 
pressure, contour ma- buckets | 
chined, sintered 
Bending to shape, weld- | Stainless steels, non- | Vanes _ High 
ing trailing edge and | ferrous alloys 
base 
Series of deep draws, | Stainless steel | Hollow — _ 
| followed by coining | vanes 
| Roll-formed, cut to | Stainless steel | Blades, — Claimed 50% 
| length, base welded | vanes cheaper than 
| rough forg- 
ing 
| Hot-extruded through | Stainless steel | Blades, _ ante 
| die, twisted while hot vanes 











‘ All blades given longitudinal finish using coated abrasives, fillet area between blade and base ground and polished. 
2 If machining or grinding costs included, about same as precision forged blade. 
3 Before finishing by machining or grinding. 


Service performance of blades, 


vanes and 


buckets influ- 


enced by production method. 
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71TH INCREASED ACTIVITY in the 
facture of jet engines, produc- 
of turbine buckets, blades and 
becomes a major problem. A 
ngine may use several thou- 
various shapes and sizes, in 
and stator, and to meet de- 
f the entire industry, high 
\duction methods are needed 
ch volume output is not the 
onsideration. The production 
d also decidedly influences the 
and service performance of 
product. Therefore, the prop- 
erties and characteristics imparted 
to blades and buckets produced 
by various methods are important 
considerations. At present most 
blades both here and abroad are pro- 
duced by four processes: (1) forg- 
ing, (2) casting, (3) machining or 
srinding, and (4) powder metal- 
lurgy. In addition to these four pro- 
cedures, experimental work is in 
progress On a number of other proc- 
esses. The characteristics of blades 
and buckets produced by each of 
these methods will be covered later 
in some detail. 


Service Requirements and Materials 


The service requirements that must 
be met by gas turbine blades and 
buckets are among the most severe 
encountered in industry today. They 
must withstand high temperatures at 
high stresses and maintain close di- 
mensional accuracy for satisfactory 
operation. Températures of the com- 
pressor blades may reach 650 F, 
while those of the turbine buckets 
average 1450 F and may reach 1550 
F momentarily. Because of the dif- 
ferences in temperature between the 
compressor blades and the turbine 
buckets, material requirements are 
less severe for the compressor section 
than for the turbine section. 
| Compressor rotor blades and vanes 
» (stator blades) need high resistance 
} {0 corrosion and erosion and good 
| creep and fatigue strengths. Since the 
» ‘emperatures are not particularly 
S high, the stainless steels function 
| Satisfactorily in this section of the 
engine, while aluminum alloys and 
aluminum bronze are used in the ini- 
tial compression stages of some en- 
gines. 

Turbine buckets, on the other 
hand, must withstand the most severe 
combination of stress and tempera- 
ture of all the engine components. 

hey must have excellent resistance 
to oxidation and erosion, high creep, 
rupture and fatigue strengths at the 
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Vanes pressed from iron powder are infiltrated with copper to obtain the required strength. 


(Thompson Products, Inc.) 


Buckets, blades and vanes are ground and polished to obtain a smooth and durable finish. 
(Pratt & Whitney) 
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Operating temperatures and good re- 
sistance to thermal shock. The cen- 
trifugal stress on the turbine buckets, 
which depends on the speed of rota- 
tion and the density of the blade ma- 
terial, is higher than any other me- 
chanical stress in the engine. With 
these severe requirements, few ma- 
terials have been developed which 
have satisfactory service life. At the 
present stage of development, highly 
alloyed nickel or cobalt base alloys 
are used almost exclusively for tur- 
bine buckets, although work is in 
progress which may lead to the ap- 
plication of ceramic-metal mixtures 
and molybdenum-base alloys for this 
purpose. 


Forgings 


Blades can be produced from the 
stainless steels and certain of the tur- 
bine alloys either by conventional or 
precision forging. For the production 
of rough forgings, the material is cut 


to the required length, upset to form 
the root, and swaged to a suitable 
contour for the blade-form desired. It 
is then forged in a die to the proper 
Shape and approximately 0.040 to 
0.060 in. oversize. Finishing is ac- 
complished by machining or grinding 
tO Size. 

The ferritic stainless steels can be 
forged readily but are air-hardening 
and require stress-relief annealing 
immediately after forging. The au- 
stenitic alloys, particularly the more 
highly alloyed types, require greater 
care in forging to avoid internal 
bursts. 


The precision forging of blades re- 
quires more operations than rough 
forging and greater care. The blank 
is either rolled to reduce the cross- 
section with the exception of the 
root area and to increase the length, 
or upset to form the root. Follow- 
ing one of these operations, any sur- 
face defects are removed by grinding. 


Strength-Density Ratio of Some Ceramics and Ceramals at 1800 F 
(Ault and Deutsch) * 





| Strength-Density 
Ratio at 1800 F 
Compared with 











Strength, Density, High Temperature 
Material Psi G/MI Alloy 
80% Titanium Carbide— 34,600 5.38 1.60 
20% Cobalt | | 
64% Boron Carbide— 16,200! | 3.30 | 1.22 
38% Iron 
95% Titanium Carbide— 25,000! 5.19 1.20 
5% Tungsten 
90% Titanium Carbide— 23,800! 5.10 1.14 
10% Molybdenum | 
Titanium Carbide 17,000 4.74 0.90 
Boron Carbide | 22,500 25 2.25 
High Temperature Alloy 33,000 | 8.31 | 1.00 





1 Values calculated from elevated temperature bending strength. 
* SAE Quarterly Trans., Vol. 14, July 1950, p. 398. 





The blank is forged to size in 4 
series of operations. Light blows 
must be struck in the early stages of 
reduction to avoid damage to the 
art but heavier blows can be struck 
as the blade becomes thinner. In the 
production of thin blades, only one 
blow can be struck without reheat 
ing because of rapid loss of heat and, 
therefore, many reheatings may be 
required. 


It has been reported by some av- 
thorities that the accuracy obtained 
in precision forging equals that pro- 
duced in machining. Others disagree, 
stating that the thickness tolerance 
must be greater and ordinarily there 
is some misalignment between the 
upper and lower surfaces which con- 
tributes to poor leading and trailing 
edges. The cost has been estimated 
to be ten times that of a rough 
forged blade, although the total cost 
of the latter, if machining charges 
are included, will approach that of 
the precision forged blade. 

Precision forging is a fairly rapid 
method of production but requires 
heavy equipment and die costs are 
high. It is not applicable to small 
output but is essentially a mass pro- 
duction operation. Precision forging 
is used in production of buckets, 
blades and vanes. 


Jet turbine buckets of stainless 
steel have been produced by a new 
forging method in which forging 1s 
accomplished between two opposed 
impellers moving horizontally, which 
meet for a fraction of a second. Only 
two blows are required and the op- 
eration is automatic. The operation 
is still in the experimental stages. 

In Europe, hollow blades have 
been produced by forging also. Hep- 
tagonal-shaped bar stock was cut to 
length, drilled and swaged over 4 
mandrel. Blades were mass-produced 


Stress-Rupture Properties of Some Turbine Alloys (Allen)* 
































Stress Psi for Rupture in 
Composition, % | 100 hr at 
| 
Material Cc Cr Ni Co Mo Ww Cb Ti Fe Others | 1200 F | 1500F | 1800F 
19-9 DL 0.3 19 S) -- 2 1.2; 0.3] — 67 -— 40,000 | 13,000 ~< 
16-25-561 0.15 16 25 — 6 — — — 51 N 0.18 | 50,000 | 13,800 _ 
N 155 0.3 20 20 20 3 2 1 — 32 N 0.11 | 55,000 | 18,800 | 4900 
Refractalloy 26 0.04 18 37 20 3 —_— — 3 18 Al 0.3. | 74,000 | 26,500 3 
S 590 0.4 21 20 20 4 4 4 -—- 25 _ _ 20,000 - 
S816 0.4 20 20 44 4 4 4 -- 3 + 62,000 | 24,200 | 530 
Inconel X (Cb) 0.05 15 73 — — “= l 2.5 7 — 58,000 | 29,000 = 
Hastalloy B gy 0.12 0.27 | 64 — 29 o — — 5 _— 56,000 | 16,800 - 
Nimonic 80 0.05 21 75 -— - - — 2.5 0.7} Al 0.6 | 49,000 | 17,200 - 
Vitallium 0.2 28 2.5} 62 5.5) — —_j;— 1 — §2,000 | 21,500 , 9200 
61 0.4 24 1|/o/];— 5/—|— 1 _— 51,500 | 28,000 | 8600 
| a 
































* Steel, Vol. 119, Aug. 27, 1951, ~. 72. 
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his manner for a German engine 
t approximately 90% of the raw 
k was removed during the pro- 
on of the blade, making this 
d an expensive and wasteful 
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For those highly alloyed turbine 
blade alloys which cannot be forged, 
casting is employed. The major pro- 
duction in this field has been by in- 
vestment casting using the lost wax 
process. However, frozen mercury 
patterns and the shell molding proc- 
ess have also been used, although 
little information has been released 
on them. 

In the lost wax process a master 
attern is used to prepare a wax rep- 
lica of the blade. This wax pattern is 
coated with a precoat of the invest- 
ment material and then backed with a 





Titanium carbide blades offer possibilities 
for the future operation of engines ai 
higher temperatures than can be employed 
successfully with present blading materials. 


(Kennametal, Inc.) 


Precision forged compressor blade produced 
from pre-form obtained by upsetting. 
(Utica Drop Forge & Tool Co.) 
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mixture of the same material to form 
the mold. The mold is warmed suf- 
ficiently to melt the wax, which is 
then removed by gravity or suction 
methods, leaving a cavity of the re 
quired shape. The mold is heated to 
about 1600 to 2000 F to drive out 


retained moisture and burn out res 


dual wax and can then be used im 
mediately for production of the cast- 
ing. Turbine alloys are cast into 
molds, which are held in this high 
temperature range to secure good 
flow and complete filling of the cav- 
ity. After casting, the investment ma- 
terial is broken from the blades and 
sprues are removed. 

In the lost wax process, tolerances 
considered commercially practical by 
one manufacturer are +0.003 to 
0.010 in. per in. Finishing generally 
involves blasting or tumbling to re- 
move traces of the investment ma- 
terial and clean the surface. All cast 





Investment casting is used in the produc- 


tion of buckets and blades from high tem- 
perature turbine alloys. (Precision Metal- 


smith, Inc.) 


Profile grinder removes 0.05 to 0.06 in. of stock from rough 


tolerances, at production rates 





up to 20 per min 


parts receive radiographic inspection 
for defects. Blades and buckets are 
in production from a number of al- 
loys which are difficult to machine. 
Both solid and hollow shapes have 
been produced, and the process is re- 
ported to be less expensive than pre 


forging 


~ 


CISLON) 

Ihe Mercast process 1s a method 
of investment casting which uses 
frozen mercury patterns. Mercury 1s 
poured into the desired master mold 
and frozen. After removal, the solid 
mercury pattern is dipped repeatedly 
into a suitable ceramic material to 
obtain a coating 14 to lf in. thick. 
The coated mercury pattern is dried 
and allowed to heat to room tem- 
perature, thus melting the mercury 
which is poured out of the mold cav- 
ity. After removal of the mercury, 
the mold is usually backed with sand, 
heated to harden the ceramic material, 
and the metal is poured immediately. 


Vanes fabricated from strip (left) have been 


approved for use in stator elements. Aft the 


right is a torged vane. (General Electric Co.) 


. (Behr-Manning) 





forgings to meet dimensional 


























The surface finish of the mold pre- 
pared in this manner is said to be 
excellent, and it is claimed that parts 
can be held to tolerances 50% closer 
than are possible with the lost wax 
process. The major advantage of the 
mercury process is the fact that mer- 
cury will weld on contact, which sim 
plifies the production of complicated 
Shapes. To offset this advantage, 
however, is the fact that mercury 
amalgamates with brass, aluminum 
and soft metal dies and, therefore. 
steel dies must be used. 

Under development is the produc- 
tion of molds by the shell molding 
process. In this procedure molds are 
prepared by coating a metal pattern 
with a thin plastics-bonded sand 
mixture which is hardened by heat 
and stripped from the pattern. Fin- 
ishing involves overall grinding and 
polishing. Blades made by shell 
molding have been tested but did not 
have satisfactory properties, and ad- 
ditional development will be re- 
quired before this process can be 
considered commercial. 


Machined Parts 


In addition to the combination 
methods involving machining which 
have been mentioned previously, a 
machining process is used, particu- 
larly in Europe, in which the part is 
machined from bar stock. It is appli- 
cable particularly to small output un- 
less the section is designed to require 
minimum machining. Generally an 
enlarged reproduction of the blade 
profile is used as a master blade and 
a single-point tool follows the con- 
tour and produces the blade. The 
root is usually machined first and the 
final operations consist of shaping 
the blade. A modification of the 
process combines a series of milling 
and grinding steps to produce the 
blade. Machining yields accurate and 
readily reproducible parts, but it is 
generally considered that machined 
blades are more expensive than those 
produced by other commercial meth- 
ods. 


Powder Metallurgy Parts 


Blades are produced from iron 
powder which is molded into form 
under relatively low pressure, sin- 
tered and coined to obtain the de- 
sired contour. Following the coining 
operation the blades are infiltrated 
with copper, straightened and given 
a precipitation hardening heat treat- 
ment. Blades are produced in two 
lengths and after hardening are cut 
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to the desired length and the root 
is formed by machining. 

The process has several advan- 
tages. Since small presses and light 
loads are employed in forming the 
blade, standard tool steel dies are 
used. Such dies have a life of 75,000 
to 250,000 pieces. Production is 
rapid and costs are relatively low. 
The major disadvantage lies in the 
limitation in blade shape which can 
be produced. The strength of the 
blades is not considered to be high 
enough for their application as rotor 
blades and they have been used only 
in stator elements. 

A somewhat modified powder met- 
allurgy process is used for the pro- 
duction of titanium carbide blades. 
The only present producer mixes ti- 
tanium carbide powder with small 
additions of tantalum and columbium 
carbides and adds about 30% nickel. 
The desired quantity of this mixture 
is. placed in a pressure vessel, to- 
gether with an explosive charge, and 
the vessel is filled with liquid. When 
the charge is fired, a pressure of 
20,000 to 50,000 psi develops and 
compresses the carbide blanks. The 
blanks as removed from the chamber 
have a consistency like chalk, but the 
hardness of the carbides introduces 
a machining problem much like that 
involved in cutting a soft grinding 
wheel. They are machined with dia- 
mond cutting wheels, using a tem- 
plate, to a predetermined size which 
is greater than the final size. After 
machining, the blades are sintered in 
a vacuum, and during sintering 
shrink to the final size. This method 
of production is still experimental 
but offers posibilities as a procedure 
for producing blades which can be 
operated at higher temperatures than 
can be used with the present blad- 
ing materials. However, the material 
is brittle and new fastening methods 


must be developed if it is to be used. 


Grinding 


Grinding is used in the manufac- 
ture of both forged and cast jet 
blades in various stages of produc- 
tion and all are given a longitudinal 
finish using coated abrasives, while 
the fillet area between the blade and 
the base, or platform, is ground 
and polished using shaped grinding 
wheels or abrasive belts. In addition, 
a combination of rough forging and 
contour grinding is employed to re- 
place precision forging. A number 
of machines are available which pro- 
duce the required contours at rapid 


rates of production. As an example, 
Nimonic 80 has not been success. 
fully precision forged to the required 
dimensions and present practice calls 
for rough forging followed by grind. 
ing to obtain the tolerances required, 


Fabricated from Skeet 


Fabrication from sheet has been 
employed for the production of hol- 
low blades. The sheet is cut to length 
and can be bent over a mandrel. The 
blade is finished by welding the trail. 
ing edge and attaching the root sec- 
tion, also by welding. The method 
has the advantage that only light 
press equipment is mecessary and, 
after the development of suitable 
progressive dies, the operations can 
be performed by moderately skilled 
labor. There is little waste and rapid 
rates of production are possible. 
Blades fabricated in this fashion have 
been used in the stator elements only. 


Deep Drawing 


Hollow blades have been produced 
by deep drawing stainless steel sheet 
In an operation reported from Ger- 
many, the process required nine 
draws with an annealing operation 
following each. A special lubricant 
was employed to assist in forming 
the part. This operation produced a 
tube tapered from one end to the 
other, which was then formed into 
the blade in 27 additional operations 
and finished by grinding. 


Rolling 


This procedure which has been ap- 
plied to the forming of stainless 
steels is similar to that used in the 
roll forming of knife blades. The 
blades are formed in long strips, cut 
to length, and a suitable base which 
forms the root is welded to the blade 
to complete the job. Parts produced 
in this fashion have been used in 
stator assemblies but have not been 
employed for rotors. The process is 
reported to reduce waste by 40% by 
eliminating machining costs and to 
cut the costs per blade roughly in 
half. 


Extrusion 


The Ugine-Sejournet process of 
hot extrusion is under investigation 
also for the production of blades. In 
this process stainless steel, coated 
with glass to act as a lubricant, ' 
forced through a die to obtain the 
desired contour. The required twist 
is formed while the blade is stil! hot. 


MATERIALS & METHODS 
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\ Critical Look at 


White Brass Plated Coatings 


e What are its advantages and limitations? 


e Will it replace nickel permanently in some 


applications? 


by DR. R. B. SALTONSTALL, Technical Director, The Udylite Corp. 


@ GOVERNMENTAL RESTRICTIONS 
on both end-uses and quantity of 
nickel for electrodepositing protec- 
tive and decorative coatings have 
caused a somewhat frenzied Search 
for alternate coatings. While authori- 
ties agree generally that no com- 
pletely satisfactory alternates have 
been brought to light, a bright zinc- 
copper alloy plating process which 
produces a coating containing 75 to 
90% zinc is being marketed by sev- 
eral suppliers, and has enjoyed con- 
siderable acceptance by the plating 
industry. 

As might be expected in an emer- 
gency, overly optomistic predictions 
were made on the applicability of 
this deposit. The purpose of this ar- 
ticle is to examine the present status 
of this interesting davelopaiatt. sep- 
arating as much as possible the facts 
from the influence of promotional 
activities, 

From the standpoint of operation, 
alloy plating processes usually pre- 
sent more serious problems than 
those used for depositing a single 
metal. Surprisingly few serious opera- 
tional difficulties have been experi- 
enced in producing uniformly bright 
white brass coatings on a variety of 
formed metal articles, although care- 
ful control is necessary. The deposit 
can be chromium plated readily and, 
when this has been accomplished, it 
's practically impossible to distin- 
guish it visually from chromium 
plated bright nickel. 

Appearance is, however, only one 
requirement of a satisfactory electro- 
deposit. Permanence of appearance 
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and other physical properties may be 
of even greater importance and in 
some of these respects, bright white 
brass leaves something to be desired. 
The deposit is rather highly stressed, 
and is quite brittle. Because of this, 
it is not practical to deposit coatings 
having a thickness much in excess of 
0.0003 in. Unfortunately, chromium 
plating aggravates the stressed condi- 
tion of the deposit in proportion to 
the thickness of chromium plate, and 
it is, therefore, not practical to de- 
posit a heavy chromium which might 
otherwise increase durability. 

Because of these limitations, plus 
the fact that white corrosion sl 
characteristic of zinc appear in a few 
weeks when exposed to weathering, 
bright white brass is not suitable for 
outdoor exposure unless further pro- 
tected by a durable clear synthetic 
coating. Since the more durable syn- 
thetics are made so by baking, and 
since elevated temperatures accelerate 
stress cracking of chromium plated 
white brass, such a procedure is not 
particularly feasible. 

However, for mild exposure, such 
as interior automotive hardware, nov- 
elty items and household goods not 
exposed to moisture, high humidity 
or corrosive vapors, the deposit ap- 
pears to be reasonably satisfactory. 
Early in the nickel shortage, many 
items in the prohibited lists of NPA 
Orders M-14 and M-80 were plated 
with white brass and chromium, and 
to a large extent these uses are con- 
tinuing. 

Since September 1952, when Or- 
der M-80 was amended to permit a 


For the plating of zinc-base die castings, 

white brass has a distinct advantage over 

nickel because it eliminates the problem of 
contamination of the plating solution. 


thin flash (0.00005 in.) of nickel 
as an undercoat for chromium on 
items in prohibited Lists A and B, 
there has been a rather sharp de- 
crease in new installations of bright 
white brass. While this thin flash of 
nickel is of little protective value, the 
relaxation of the order was appar- 
ently interpreted by many as a har- 
binger of imminent further relaxa- 
tion, and there is little doubt but that 
bright nickel (in thickness consider- 
ably in excess of 0.00005 in.) is still 
preferred to white brass for most ap- 
plications. Further relaxation of the 
nickel order has not been forthcom- 
ing, and some hint has been given 
that the nickel supply situation, at 
least with regard to electroplating on 
civilian goods, may get much worse 
before it gets better. In this event, 
further increase in the use of bright 
white brass may be expected. 

In a few applications, bright white 
brass has shown more advantages 
than disadvantages when compared 
with bright nickel. One of these 
(shown in the accompanying illus- 
tration) is the plating of zinc base 
die-cast toy pistols. The contamina- 
tion of a bright nickel solution with 
zinc from the unprotected internal 
surfaces of these castings presented 
a problem which is nonexistent in 
white brass. Other toys and items, 
such as tools, casket hardware and 
novelties, may be continuing uses for 
bright white brass independent of 
the nickel situation. 
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CALCINING AND EVAPORATING TRAYS of fused quartz readily 


withstand temperatures up to 2200 F and conditions of extreme 


thermal shock. 


FURNACE MUFFLES. These are three of the commonly used 


shapes. 


Fused Quartz—A Versatile Industrial Material 


by F. E. WRIGHT, Amersil Co., Inc. 


@® As THE MAJOR CONSTITUENT of 
glass, quartz (or silica) has a long 
and familiar history, but by itself 
pure or “fused” quartz is an indus- 
trial material whose properties and 
uses are still unfamiliar to many 
engineers, designers and production 
men. It is over 100 years ago that 
it was first successfully produced in 
the laboratory, but for many years 
fused quartz remained little more 
than a scientific curiosity. Only in 
recent years has it won recognition 
in the industrial world as a versatile 
material with important applications 
in the chemical, metallurgical and 
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electrical fields. Today more fused 
quartz is being produced than ever 
before. Fused quartz equipment is 
finding new applications in modern 
industry almost daily. 


Nature of Fused Quartz 


A number of different terms have 
been applied to the material here 
called “fused quartz’’—-silica glass, 
quartz glass, vitreous silica, vitreous 
quartz, among others. This multipli- 
cation of terms can be misleading for 
in actuality they all refer to the same 
basic material, which viewed mineral- 


Unusual thermal, chemical and electrical prop- 

erties suit fused quartz for extreme service 

conditions which cannot be met by most other 
materials. 


logically is fused quartz, or viewed 
chemically is fused silica. 

Fused quartz is distinctly different 
from glass, for the two materials 
differ markedly in their chemical 
structure. That of fused quartz 1s 
simple, for nothing is ever added to 
it. Furthermore, its properties ar 
such that it can be put to a range 
of uses for which glass is completely 
unsuited. 

Fused quartz is a pure, noncrystal- 
line, homogeneous material that | 
99.8% silicon oxide. It is produced 
either from pure silica sand or from 
Brazilian rock crystal. From the 


MATERIALS & METHODS 
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EVACUATION CHAMBERS. These fused quartz tubes serve as a non- 
conductor liner and vacuum chamber in induction furnaces. They are 
about 15 in. in dia by 48 in. tall. 


former is produced an opaque or 
translucent variety, the opaqueness 
deriving from the presence of nu- 
merous small bubbles. From the lat- 
ter comes a transparent variety. 

Needless confusion often arises 
when industrial users fail to distin- 
guish between the two varieties— 
opaque and transparent—in making 
inquiry about, or ordering, fused 
quartz equipment. This discussion 1s 
limited to a consideration of opaque 
fused quartz, the type more common- 
ly encountered in industrial applica- 
tions. 

The earliest method of fusing 
quartz was the oxyhydric blowpipe, 
being based on the high temperatures 
of the oxyhydrogen flame. It was 
not until the introduction and per- 
tection of the electric resistance fur- 
nace method that the production of 
fused quartz on a commercial scale 
became feasible. 

The problem of fusing pure quartz 
and keeping it pure is not an easy 
one. Its softening point or work- 
ing ar er is about 3040 F 
(that of lead glass being about 
1155 F). At this temperature, it is 
literally acidic in its reactions. The 
usual refractory materials, such as 
Magnesia or alumina, cannnot be 
used in production because the cor- 
responding silicates would be formed. 
The problem has been solved by mak- 


ing the raw material itself the con- 
Cainer, 
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For practical purposes, the elec- 
tric resistance furnace may be visual- 
ized as a pile of silica sand, having 
at opposite sides two electrodes with 
a resistor between them. Although 
the sand may be contained in a steel 
box, no “melt” ever comes in con- 
tact with the metal. As the current 
flows and heat is produced, the re- 
sistor becomes surrounded by a plas- 
tic, somewhat viscous mass of fused 
silica, around which, in turn, is a 
protective layer of unfused sand. The 
fused mass, sausage-like in form, 1s 
lifted from the bed of sand and very 
rapidly worked into its final shape 
by blowing or pressing. 


Properties of Fused Quartz 


An ususual combination of ther- 
mal, chemical and electrical proper- 
ties makes fused quartz the material 
of choice for many industrial proc- 
esses involving extreme conditions 
that cannot be met by most other ma- 
terials. Among the properties which 
recommend this material are: (1) 
resistance to high temperature; (2) 
resistance to thermal shock; (3) low 
coefficient of thermal expansion; (4) 
resistance to corrosion; and (5) high 
electrical insulating value. 

Fused quartz can be used indef- 
initely at temperatures up to 1830 F. 
It can also be used successfully u 
to about 2190 F, although its life 
may be shortened by devitrification 
which sets in at 1920 F. An accom- 


ACID COOLER MANIFOLD SECTIONS are used as part of the 


equipment in the manufacture of chemically pure acids. 








panying table compares fused quartz 
with other materials with respect to 
heat resistance. 

Fused quartz is remarkably imper- 
vious to thermal shock. Small pieces 
can be brought to white heat and 
then plunged into water without 
damage. Even large vessels and 
pipes are not affected by thermal 
shock. Breakage from thermal shock 
is thus ordinarily not a problem with 
such equipment. However, where 
complicating conditions exist, it is 
usually best to seek the manufactur- 
er’s recommendations. The indiffer- 
ence to thermal shock stems from 
fused quartz’ low coefficient of ther- 
mal expansion. It is virtually negli- 
gible as revealed by a comparison of 
it with the coefficients of expansion 
of other materials (see table). 

Among high-temperature materials, 
fused quartz is outstanding in being 
nonporous and chemically inert. It 
is thus immune to corrosive attack 
by most liquids and gases. Especial- 
ly noteworthy is its acid resistance. 
Neither organic nor inorganic acids 
have any effect on it. Exceptions are 
hydrofluoric acid at all temperatures 
and phosphoric acid at elevated tem- 
peratures. It should be pointed out, 
however, that fused quartz is less 
affected by phosphoric acid than are 
ceramic materials and glass. Nor 
does it react with hydrofluoric acid 
to the same degree as do most kinds 
of glass. As for alkaline solutions, 


99 











a 


es 


















Electrical Characteristics of Fused Quartz 





Dielectric Constant 


Insulation 





Dielectric Strength 


| Dielectric Power Loss 0.97 


At 100,000 cycles, 77 F and 60% humidity—4.4. 


A thickness of one millimeter is absolute insula- 
tion against 10,000 volts. 


410 volts per mil at 122 F 


, Or I g that of wet process porcelain 





Comparison of Fusion Points 


Ratio of Expansion Coefficients 








Platinum 3225 F 
Fused Quartz 3193 F 
Porcelain 2822 F 
lron 2795 F 
Glass 2012 F 
Copper 1837 F 
Aluminum 1215 F 











they attack fused quartz only slighly 
at room temperatures, their effect be- 
coming more rapid and pronounced 
at higher temperatures. 

Also uncommon is the combina- 
tion of fused quartz’ thermal quall- 
ties with its excellent electrical in- 
sulating properties. Its electrical re- 
sistivity and dielectric strength are 
high, while its dielectric losses are 
low (see table). 

Other interesting properties of 
this material are its ability to hold 
a high vacuum; its light weight, 
great strength under compression; 
ease in handling and installing. 


Applications 


Chemical Applications — In the 
modern chemical industry, fused 
quartz equipment has a wide range 
of uses, notable in calcining and acid 








Fused Quartz l 
Carbon 2 
Pyrex Glass 6 
Porcelain 6 
Tungsten 9 
Hard Glass 10 
Tantalum 11 
Flint Glass 14 
Graphite 14 
Plate and Crown Glass 16 
Platinum 17 
Cast Iron 18 
Copper 34 
manufacture. For example, in the 


calcining of fluorescent powders and 
various metallic oxides, fused quartz 
vessels amply fulfill the dual require- 
ment of this process. They readily 
withstand temperatures up to 2190 
F, while their corrosion resistance 
preserves the powders from contami- 
nating impurities. 


The inert, noncontaminiating qual- 
ity of fused quartz equipment is vi- 
tally important in the manufacture 
of chemically pure acids for medical 


ACID BURNER of quartz used in the manufacture of synthetic hydrochloric acid. 
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and biological laboratory work. Its 
tolerance of high heats and of a ra. 
pid rate of cooling makes it highly 
suitable for use in the making o, 
handling of nitric, sulfuric or n 
atic acids. 

Some other typical chemical Opera 
tions to which such equipment a; 
lends itself are: chlorination (unlike 
most materials, fused quartz is not 
affected by hot, wet chlorine) ; distil. 
lation of formic and perchloric acids; 
preparation of highly pure water for 
conductivity work; purifying hydro- 
gen or nitrogen from oxygen; car- 
bonating reactions with phosgene. 

Metallurgical Ap plications—In the 
metallurgical field, high temperature 
and thermal shock properties are 
particularly valuable. Thus, fused 
quartz is eminently practical for 
thermocouple protection tubes where 
dipping into molten metal for tem- 
perature reading is necessary. In high 
temperature furnace muffles, it has 
proved to be an economical material 
because of its ability to transmit 
radiant energy. As an_ excellent 
nonconductor, it is used in induction 
furnace liners, as well as for evacua- 
tion chambers in induction heating. 

Fused quartz tubes and _ other 
equipment are being increasingly em- 
ployed in the heat treating of vari- 
ous ores and metals in electric, gas 
or oil furnaces. Other metallurgical 
applications include combustion tubes 
for laboratory analyses of metals and 
vessels for the study of metals in 
the vapor phase. 

Electrical Applications — As an 
insulator for high voltage currents, 
fused quartz shows a clear superiority 
to such materials as porcelain, glass 
and mica. At high temperatures 
where glass ceases to be an insula- 
tor, or under thermal shock, where 
ceramics also lose their insulating 
power, fused quartz remains service- 
able. And in electrical research work, 
it is valuable, due to its much slower 
loss of insulating value at increasing 
temperatures. 

Kinds of Fused Quartz Equipment 
—The most common kinds of equip- 
ment include tubing, pipes, pots, 
storage vessels, multi-shaped m 
and trays, used either for pilot plant 
or production purposes. However, 
the technique of fabrication is such 
that it can be adapted to the produc- 
tion of almost any shape or size of 
vessel or container. Thus, it is pos 
sible to “tailor-make” any kind of 
fused quartz equipment to fit the 
specific requirements of the process 
in which it is to be used. 


MATERIALS & METHODS 






























by HERBERT S. KALISH, 


Section Head, Atomic Energy Div., 
Sylvania Electric Products, Inc. 


@THE MELTING OF zirconium, 
although well advanced, is still a dif- 
ficult process requiring high tempera- 
tures and very special techniques. 
Lack of a suitable crucible material 
has created a ‘“‘fast’’ arc-melting tech- 
nique which does not permit alloy- 
ing additions to be made readily. 
Alloying in the powder metallufgy of 


I832F 2012F 2192F 
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Zirconium Now Fabricated by 


Powder Metallurgy Methods 


Sintered zirconium (1) is readily cold worked, 
(2) reduces machining costs, (3) minimizes 
scrap loss, and (4) simplifies alloying. 


zirconium is the simple process of 
tumble mixing the addition powder 
with zirconium (or zirconium hy- 
dride) powder prior to compacting. 
Zirconium parts fabricated by the 
powder metallurgy method avoid 
many of the difficulties of melting, 
and subsequent hot working tech- 
niques reduce machining costs to a 


2392F 2552F 


minimum and prevents costly scrap 
losses. 


Zirconium Powders 


Zirconium can absorb up to 10 
weight % oxygen or 5 weight % 
nitrogen at high temperature and re- 
tain it all in solid solution at room 
temperature. As little as 0.5 weight 
% of either of these gases will make 
the metal quite brittle. Since zir- 
conium picks up oxygen very readily 
when it is being pulverized, to make 
ductile zirconium powder, a reduc- 
tion process must be used to obtain 
powder directly, or the pure metal 
must be rendered brittle and pulver- 
ized without serious increase in the 
oxygen or nitrogen content. 

Probably the best available method 
for making suitable zirconium pow- 
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the hydride process. In general, some 
residual hydrogen is present in zir- 
conium from both major refining 
methods, although the quantity is 
too small to render the zirconium 
brittle enough for grinding. Zirconi- 
um is readily embrittled, however, by 
heating it in purified hydrogen. For 
a spongy metal of large surface area 
like sponge from the Kroll process, 
the reaction proceeds rapidly at 750 
F, but where rather massive mate- 
rial is being hydrided, such as Van 
Arkel zirconium crystal bar, the dif- 
fusion of hydrogen is too slow at 
this temperature and it is more expe- 
dient to hydride at 1470 F. 

Massive hydride material can thus 
be produced without any important 
increase in oxygen or nitrogen con- 
tent. This hydrided zirconium is 
very brittle and can be pulverized 
automatically in a hammer mill or by 
hand. Automatic grinding must be 
carried out in an inert atmosphere of 
argon or helium. These powders are 
extremely pyrophoric when too fine, 
and must be handled with caution. 
If, however, the powder is ground 
to the correct particle size for op- 
timum powder metallurgy purposes, 
all —325 mesh with an average par- 
ticle size of about 8 microns, there 
need be very little fines below 2 
microns and this powder will not 
ignite spontaneously. In handling zir- 
conium powder, whether it is hy- 
dride or pure metal, every safeguard 
must be taken to prevent hazards to 
workers from fire or explosion. This 
is especially true where the “ordi- 


Properties of Zirconium Compacts 





Density | 6.59* g¢/cm® 
Resistivity | $8-60 microhm-cm 
at 68 F 
Hardness 92 Rockwell B 
Tensile Strength 95,000 psi 
| 91,000 psif 
Yield Strength, 0.2% | 77,300 psi 
Offset 73,000 psif 
Reduction in Area, % | 6.1 
33.5T 
Elongation, % 5.3 
227 
Cold Reduction in Thick- | 
ness Before the First | 
Sign of Edge Crack- | 
ing, % 50-75 











As-sintered metal made from —325 mesh sir- 
conium hydride powder compacted at 50 tsi and 
sintered 3 hr at 2280 F in vacuum. 

* Density of zirconium varies considerably with 
hafnium content. This density is for a hafnium 
content of about 2.5 weight %. The density of pure 
zirconium is reported as 6.50. 

+ Hot-rolled at 1300 F, 50% red. 
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Ductile zirconium produced from powder. Left to right: as sintered, surface ground, cold 
reduced 50% in thickness, twisted through 360 deg. 


narily safe’ powders are handled such 
as the one referred to. 

This hydride powder, when com- 
pacted and sintered, will yield the 
ductile metal shown in an accom- 
panying illustration. The quality of 
the sintered product depends largely 
upon the zirconium metal used to 
make the powder. It has been shown 
that sintered zirconium can be pro- 
duced without any increase in im- 
purities except oxygen. The oxygen 
increase occurs while grinding the 
massive hydride to a powder. Thus, 
the zirconium hydride powder ground 
to —325 mesh will contain about 0.2 
to 0.3 weight % oxygen. After 
compacting and sintering, the oxygen 
content remains essentially the same. 

This oxygen which remains in 
solid solution after sintering, in- 
creases the hardness and_ tensile 
strength of the zirconium but does 
not materially affect either the cold 
or hot working properties or the duc- 
tility of the metal. In addition, it is 
unlikely that the corrosion resistance 
or any other desirable property of 
zirconium is adversely affected by the 
increased oxygen content. The homo- 
geneous, controlled addition of oxy- 
gen by sintering turns out, in fact, 


to be beneficial, since oxygen is one 
of the most desirable alloying ele. 
ments for strengthening the metal. 

For certain applications zirconium 
powder instead of the hydride pow 
der may be required. For these applica 
tions hydride powder is readily decom- 
posed to zirconium powder at 147 
F in a vacuum of 5 x 10-5 mm ol! 
Hg or better. The resultant loosel) 
sintered cake must be recomminuted 
In general, there are no advantages 
to the zironium powder, however. It 
does compact to a better green 
strength, as shown in a table, but 
the hydride powder compact has ad: 
equate green strength for normal 
handling after being compacted at as 
little as 15 tsi. The use of the hy- 
dride powder reduces processing costs 
considerably and permits higher 
purity to be obtained. The hydride 
also densifies during sintering fat 
more readily than zirconium metal 
powder. 


The Sintered Parts 


The zirconium or zirconium hy- 
dride powder is compacted at from 
15 to 100 tsi without lubricants 
prevent difficulty during vacuum sin- 
tering. The compacts are vacuum 
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at: 
Powder Type 30 Tsi 70 Tsi 
Zirconium Hydride 870 2520 
Mixture of 50% 
Zirconium and 50% 
Zirconium Hydride 1030 3920 
Zirconium 1840 5360 











sintered, preferably in a high-purity 
graphite boat, although a zirconium 
oxide boat can be used. Sintering 
temperature and time depends upon 
the required density and the com- 
pacting pressure used. Optimum 
sintering conditions to obtain dense 
zirconium from —325 mesh zirconium 
hydride powder compacted at 50 tsi 
are 3 hr at 2280 F. The tempera- 
ture and time needed to sinter com- 
pacts, pressed at various pressures, to 
full density, are shown in a graph. 
The density that will be obtained as 
a function of sintering time and tem- 
perature for compacts pressed at 50 
tsi is indicated also in a graph. From 
these two graphs one can predict 
how to sinter compacted zirconium 
hydride to any needed density. 

It is remarkable that this metal, 
when sintered from the compacted 
hydride 1470 F below the melting 
point of zirconium, can yield theo- 
retical density. Although zirconium 
powder requires about 200 F more 
temperature than zirconium hydride 
it also sinters with unusual ease. 

The as-sintered bars when re- 
moved from the furnace have per- 
fectly bright metallic surfaces. It is 
possible to utilize this metal without 
subsequent fabrication. If fabrication 
is desired the metal can be machined 
or surface ground, although the Iat- 
ter requires care and _ preferably 
should be done wet. Zirconium ma- 
chines and grinds about the same as 
aluminum. Powder metallurgy zir- 
contum can be hot-worked readily in 
air up to 1300 F if a little surface 
oxidation can be tolerated. For pro- 
longed hot working it is advisable to 
Jacket the sample in steel or copper. 

The properties of sintered zirconi- 
um are shown in a table. It is a rela- 
tively high strength and high duc- 
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tility material of considerable poten- 
tial use. The ductility as shown by 
reduction in area and elongation can 
be markedly improved by hot work- 
ing or cold working and annealing. 
Severak hundred samples of zirconi- 
um made by these methods have 
been cold rolled from 50 to 75% 
reduction in thickness without edge 
cracking. Zirconium powder metal- 
lurgy parts have been cold rolled to 
75% reduction in thickness, annealed 
at 1650 F and rolled another 75%. 
Cold reduction with proper inter- 
mediate anneals would, therefore, 
permit almost unlimited cold form- 
ing of this powder metallurgy prod- 
uct. As a further indication of the 
ductility of the sintered zirconium, a 
typical sintered bar is shown in a 
photograph after it was twisted 
through more than 360 deg. 
Zirconium has a future in the 
chemical industry, in nuclear reac- 
tors, in the vacuum tube industry, 
and no doubt many other applica- 
tions will unfold as the metal be- 
comes less expensive and more readi- 
ly available. Where machining costs 
are to be reduced, where scrap is to 
be utilized and minimized, and 
where alloying is to be readily ac- 
complished, the use of sintered zir- 
conium can play an important role. 
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Microstructure of cold-worked and annealed 


zirconium after compacting from -—325 

mesh zirconium hydride powder and sin- 

tering from 3 hr at 2300 F. (a) As sin- 

tered, (b) cold-rolled, 75% reduction, 

longitudinal section, (c) annealed 1 hr at 

1650 F after cold-rolling. Polarized light 
200X mag. 


















Centrifugally Cast Steel Tubing 





LARGE SIZE TUBES, up to about 50 in. O.D., as well as small sizes, down to 
2 in. O.D., can be made by centrifugal casting. 


@ CENTRIFUGAL CAST steel tubing is 
a relatively new product that is ideal- 
ly suited for the production of many 
high-quality engineering parts. As in 
so many other fields, the recent war 
provided impetus to further develop- 
ment and expanded use of this 
product. Today the economic and 
physical soundness of centrifugally 
cast tubing has been proven by many 
and varied uses. 

Centrifugally cast tubing should 
not be confused with statically cast 
tubing. The centrifugally cast prod- 
uct is superior in its ductility and its 
freedom from unsoundness, such as 
porosity, subsurface seams and inclu- 
sions. It is practically free from 
segregation, is lower in cost, and can 
be produced to closer tolerances. Of 
special significance are its nondirec- 
tional properties. Thus, equal tensile 
strengths are obtained in both trans- 
verse and longitudinal directions. 


Compositions, Sizes, Properties 


Centrifugally cast tubing is avail- 
able in sizes ranging from a mini- 
mum of approximately 2 in. O.D. 
to a maximum of 50 in. O.D. Wall 
thicknesses range from 14 to 4 in. 
and lengths up to 16 ft. In addition 
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to circular cross sections, the external 
surface can be supplied with special 
shapes, including elliptical, hexagon- 
al or fluted. The bore, of necessity, 
is always round. Where sufficient 
quantities are required, these shapes 
may prove very economical. 
Centrifugally cast tubes produced 
in horizontal molds permit the selec- 
tion of alloys not otherwise obtain- 
able. Tubing of special analysis can 
be obtained in quantities as low as 
300 lb. Materials available run the 
gamut of the ferrous metals, from 
gtay iron and alloy cast irons, 
through the carbon steels of from 
0.05 to 0.90%, alloy steels, and both 
corrosion and heat resistant stainless 
steels. The accompanying table shows 
some of the steels commonly used 
for centrifugally cast tubes and the 
properties to be expected. 
Considerable economy will be real- 
ized where tubes in the higher alloy 
grades may be required, or where 
heavy wall tubing with good physical 
properties is needed. It should be 
noted that centrifugally cast steel tub- 
ing in the smaller diameters and in 
the usual carbon steel grades is not 
competitive price-wise with mechani- 
cal tubing of normal thickness. Gen- 
erally speaking, centrifugally cast 


—What It Has to Offer 
—Where It Can Be Used 


by T. E. RYBKA, 


Engineer, Peter A. Frasse and Co., Inc. 


Available in a wide range of 
sizes and a variety of compo: 
sitions, centrifugally cast tub- 
ing has nondirectional proper- 
ties and good soundness and 


ductility. 


tubes enjoy a price advantage over 
statically cast tubes. | 
One of the principal difficulties 
encountered in static casting is the 
occurrence of voids and _ porosity 
caused by shrinkage which accom 
panies the transition from liquid to 
solid. Although the use of risers and 
feeding heads help to alleviate this 
condition, the steel foundry must 
pour twice as much metal in the 
average mold as that required for 
the finished static casting. In centri! 
ugal casting the metal is forced 
against the mold wall under high 
pressures resulting from centrifugal 
force imparted by the rotating mold. 
The force generated is approximately 
75 times gravity and is sufficient to 
sustain the molten metal on the wall 
of the mold, precluding the use o! 
a core and resulting in a concentric 
tube with greatly reduced foundry 
costs. | 
When the casting is spun, imput! 
ties such as dirt, sand and slag, hav- 
ing lower specific gravity, are forced 
to the inside surface by centrifug@! 
force. Any gas or air pockets ar 
likewise eliminated. The elimination 
of these foreign inclusions results 9 
a sounder casting and the product 's 
more uniform. A centrifugal casting 
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lenser than a static casting. Upon 
solidification is directional 
takes place from the outside to- 
he center, thus helping to drive 
- to the inside surface, where 

e readily removed. 
ompared to rolled steel, cen 
liy cast steel does not show 
nal properties. That is, the 
properties in the transverse direction 
ie ll significantly different from 
those in the longitudinal direction. 
Standard cast steel specifications are 
prefe rred in ordering centrifugal cast- 
ings; however, the accompanying 
table and photograph show that a 
centrifugally cast steel tube meets the 
ASTM requirements for rolled seam- 
less tubing. Note that the transverse 
tests on the centrifugal tube are equal 
to the longitudinal tests although the 
elongation requirement for seamless 
tubing is considerably lower. Another 
table and photograph show the re- 
sults of tests conducted on centrifu- 
gally cast 25-20 stainless steel tubing. 


Applications 


Centrifugally cast steel tubing finds 
extensive applications in replacing 
parts formerly made by forging. Tests 
made at Ford Motor Co. (E. C. 
Jeter, SAE Journal, Vol. 53, Jan. 
1945) comparing centrifugally cast 
with forged aircraft cylinder barrels 
showed not only better economy for 
the centrifugal castings, but actually 
higher resistance to internal hydro- 
static pressure. The forging tended 
to split directionally along flow lines, 
while the nondirectional ar meee 
of the casting allowed significantly 
higher pressure carrying ability. It 
was found by Ford that the same 
routine inspection was applicable to 
centrifugal cast and forged cylinder 
barrels. Over 900,000 of these cast 
aircraft cylinder barrels went into suc- 
cessful service. 

The fact that gates and risers are 
not required greatly increases the 
yield, and in such cases as ship shafts, 
printing rolls, etc., 100% yield is 


| obtained. In castings such as radial- 


engine cylinder barrels where the in- 
side machined surface is highly im- 
portant, the wall is poured thicker 
than required. This extra thickness 
on the inside serves very much as an 
inside gate or feeder and is later re- 
moved by machining. In such cases, 
the yield is somewhat lower. The cen- 
‘tifugal method is highly adaptable 


or mass production of identical 
Castir 9S. 
| One of the difficulties encountered 
In the shiy 


building program of 1940 
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STAINLESS STEEL RETORT fabricated of 25 chromium—20% nickel centrifugally cast com- 

















ponents. 





CYLINDER BARRELS for radial engines centrifugally cast using AMS 5345 chromium- 
molybdenum steel. 


was the procurement of propulsion 
shafting. This ship shafting had been 
a high-quality forged product of high 
physical properties, but because of the 
enormous demands on the forge shops 
a new source had to be found. The 
Bureau of Ships settled on shafting 
fabricated by welding flanges onto a 
centrifugally cast center section. 
Watertown Arsenal, where gun 


barrels had been centrifugally cast 
for a number of years, supplied a 
90-mm gun casting from which a 
mine sweeper shaft was produced. 
When tests demonstrated the poten- 
tial of this method of producing 
Shafting, a commercial source with 
= engineering ability had to 
e located, and it was found that the 
American Cast Iron Pipe Co. had the 
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necessary facilities to produce the 
castings. 

Hollow ship shafting for destroyer- 
escort vessels, tug boats, coast guard 
cutters and cargo vessels were also 
made with centrifugally cast tubes. 
When considering that shafting is 
part of the main propulsion machin- 
ery system, it is realized that very 
careful consideration had to be given 
and important advantages had to be 
gained before modifications were 
adopted. The tubing had the follow- 
ing chemical analysis: carbon, 0.35 
max; manganese, 1.10 max; phos- 
phorus, 0.05 max; sulfur, 0.05% 
max. Mechanical properties, deter- 
mined by specimens cut from the 
shafting, were as follows: 


Ultimate tensile 90,000 psi max 
strength 


Yield point 40,000 psi min 


Elongation in 2 in. 15% min 
Reduction in area 30% min 
Bend Test 120 min 


This use shows the practicability 
of centrifugally cast tubing for highly 
stressed applications such as propul- 
sion shafting. As a result of the Navy 
ship shafting success, the American 
Bureau of Shipping approved a speci- 
fication for this type of shafting in 
ships coming under its jurisdiction. 

An interesting application for large 
diameter stainless steel tubes is a re- 
tort for chemical service. In this in- 
stance, the designer considered two 
alternatives in the fabrication of these 
units: (1) by the use of rolled and 
welded piates to make up the cylin- 
drical body section with end pieces 
to be forgings or castings; or (2) 
the use of centrifugally cast alloy 
steel tubes for the body section, with 
statically cast alloy steel end portions 
welded to each end. 


Test of Centrifugally Cast Carbon Steel Tubing 





ASTM A106 Gr. B Specification 


ay 


| Tests of a Centrifugally 





EE — — — — -_ — 


Tensile, Longitudinal 


R.A. 


Tensile, Transverse 


| R.A. 





(Rolled Seamless Tubing) Cast Tubing* 
‘ —— 
Chemical Composition, % C, 0.30 Max 0.16 
Mn, 0.35 to 1.00 0.5] 
P, 0.04 max 0.026 
S, 0.06 max ).029 
Si, 0.10 min 0.46 
Flattening Test Machined O.D. 10% in. 
Thickness 1.25 in 
Length of specimen 2)9 in. min 4 in. 
Distance between plates 7.1 in. | 5.95 in. 


max at Ist crack (H 


T.S.—60,000 psi min 
Y.P.—35,000 psi min 
El.—22% min 


T.S.—60,000 psi min 
Y.P.—35,000 psi min 
E].—12% min 


— 
/ 


Small tear at 


67,150 
38,050 
22.4 
32.3 
68, 300 
40,350 
23.6 
31.8 








* Cast 11 in. O.D. by 7 in. I1.D.—normalized & tempered. 


A decision was made to have en- 
tirely cast and fabricated assemblies. 
The acid electric furnance steel used 
was Type AISI 310 Modified. Test 
bars taken from keel-block test speci- 
mens showed the following average 
physical properties; tensile strength, 
74,600 psi; yield point, 35,900 psi; 
elongation, 40.9% ; reduction of area, 
45.5%. 

At the time no metal pattern was 
available which would permit casting 
to the desired outside diameter, in- 
cluding finish allowance for machin- 
ing. A satisfactory and economical 
solution was found by utilizing an 
available standard metal pattern, and 
“lagging” up the outside by placing 
close fitting wood staves around the 
circumference of the pattern to in- 
crease its outside diameter to the 





Line Shaft — Rough Machined 
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Tail Shaft Rough Machined 


PROPELLER SHAFT made up of centrifugally cast carbon steel tubing and 31/,% nickel 
steel forgings. 
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Photograph of flattening test specimen 


used for tests reported in above table. 


proper size. Refractory sand was 
rammed around the staves, thus form- 
ing the tube mold. 

Tube sections were centrifugally 
cast 35 in. O.D. by 32 in. LD. by 
12 ft long, then machined O.D. and 
I.D. and the ends prepared for weld: 
ing, employing male and female joint 
design. The two tubes composing the 
body section were welded first and 
later assembled by welding to the 
statically cast end pieces to make 4 
completed unit 28 ft long. 

As the unit is a pressure vessel 
for high temperature service, no heat 
treatment was required and welds 
were not stress-relieved. Due to the 
weight, lengths and precise machin- 
ing required, it was necessary (0 
machine component parts, fabricate 
into subassemblies, and finally weld 
these assemblies together to make the 
completed units. The subassemblies 
and the completed vessels were hydro 
statically tested at 300 psi and ait 
tested at 100 psi while submerged '9 
water. Twelve retorts have been pro 
duced. The adoption of this method 
of fabrication proved to be expedient 
and economical. 
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Properties of Typical Centrifugally Cast Steel Tubes 






























































Chemical Composition, % Minimum Physicals 
Other Heat Tensile, Yield, %N % BHN 
Type * Mn P S Si Elements Treatment Psi Psi | Elong R.A, Approx. 
‘ 5 0.10 0.30 0.05 ).05 ).15 0.25 Norm and 60,000 30,000 | 30 40 125 
reel 0.20 0.60 Max Max 0.45 Max Temp 
1025 0.20 0.60 0.05 0.05 0.15 0.25 Norm and 65,000 35,000 | 25 38 140 
Steel 0.30 0.90 Max Max 0.45 | Max Temp 
1030 0.25 0.60/ | 0.05 0.05 0.15 0.25 Norm and 70,000 36,000 22 35 150 
Steel 0.35 0.90 Max Max 0.45 Max Temp 
1045 0.40/ | 0.60 0.05 0.05 0.15 0.25 Norm and 80,000 45,000 16 25 160 
Steel 0.50 0.90 | Max Max Min Max Temp 
4130 0.25/ 0.70 0.04 0.04 0.15 Cr 0.80/1.10| Normand Temp! 90,000 55,000 | 18 35 185 
Steel 0.35 1.00 Max Max Min Mo 0.15/0.25| Q and Temp | 100,000/ 65,000/ | 18/ 40/ 215/ 
160,000 145,000 | ee 18 400 
4140 | 0.35/ | 0.70/ | 0.04 0.04 0.15 | Cr 0.80/1.10| Norm and Temp | 100,000 | 65,000 Sa oe 200 
Steel 0.45 | 1.00 Max Max Min Mo 0.15/0.25| Q and Temp | 120,000/ | 85,000/ 16/ 35/ 250/ 
| | | | | 180,000 | 165,000 | 5 | 15 450 
Centrifugally cast pressure piping Test of Centrifugally Cast Stainless Steel Tubing 
operating at 45,000 psi has been in- 
stalled for a 16,500-ton hydraulic Chenteat Aliibits 
press. The carbon steel tubing was 
machined to 14.60 in. O.D. by, 9.84 ‘ me > ‘ o ea 1 
in. 1.D. by 15 ft 4 in. long from a | 
centrifugally cast tube of slightly lar- 0.056 0.84 0.021 0.011 ee ee ee ee 
ger dimensions. For heavy wall steel | | | 
tubing in applications such as this, fare 
the use of centrifugally cast steel has <a sanmon 
proved most efficient and economical. | 
The following list of typical appli- 0.0. 1D. | Thickness 
cations shows further some of the 
successful uses of centrifugally cast As Cast 4.87 2.94 | 0.96 
tubing: 
Bearing Backs—AISI 1015 Turned and Bored 4.64 3.38 0.63 
Bushings—AISI 4150 
Cams—AISI 1050 2 Tension Test—{On coupon from keel block) 
Casing-Oil Engine Expansion 

Joints AISI T 321 Mod. 

. : T.S. Y.P. Elong. R.A. 
Gear Hubs—AISI 4615 = 
Generator and Motor Frames— 68,100 32,300 59.0% 63.37% 

AISI 1005 
Hydraulic Cylinders and Rams— 

TAISt saad . ° Flare Tests on Turned and Bored Tube Sections 
Jet Engine Parts—AISI 4337 Mod. 

Magnesium Reduction Retorts— oe. - 

28 Cr, 20% Ni ; Location in Photo - Expansion of 
Pump Cylinders—3 Cr, 30% Ni (See Below) Before | After Before After 1.D.1 
Pump Liners—Ni-Resist - 
Radiant Furnace Tubes—27 Cr pam Ete “e 3-31 3-38 sel iia 

; : ® is 

13% Ni — Top right aoe £75 | te Loe 48% 
Rolls, Engraving—AISI 1025 | | ne 
Rolls, Furnace—15 Cr, 35% Ni Bottom right 4.64 | 5.23 | 3.38 4.21 25% 


_ These applications point up the 
importance of centrifugally cast tubes 
as a material for engineering uses. 
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1 ASTM and AISI specs for seamless austenitic tubing require 25% expansion of 1.D. for tubing of this size. 
















HOW FOAM PLASTIC WORKS 


1— Liquid resin catalyzed with an agent such as hydrochloric acid is poured into mold or form. 2——Within seconds the plastic begins to 
bubble and expand. 3—foam plastic fills mold or form as it solidifies. 


New Foam Plastics Cast to Desired Shape 


Phenolic and isocyanate resins combined with 
chemical agents provide castable plastics. They 


eliminate many of the difficulties 
encountered with pre-foamed materials. 


@ ALTHOUGH RIGID AND elastomeric 
plastic-foam materials have been 
available to industry for several 
years, castable foam plastics repre- 
sent a relatively new development 
with many applicational and eco- 
nomic potentialities. 

Castable foam plastics are available 
as liquid resins which can be mixed 
with a catalyst or hardening agent, 
cast in a mold or form, and foamed 
to any desired combination of con- 
tours and dimensions prior to solidi- 
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fication. This is advantageous in many 
circumstances® because it eliminates 
the difficulties involved in fabricating 
pre-foamed stock materials. 

One of the more practical castable 
foam plastics was recently developed 
by Lockheed Aircraft Corp. Known 
as Lockfoam, it is composed of phe- 
nolic and isocyanate resins combined 
with chemical agents that will cause 
the resins to bubble and. foam as 
they are polymerized. 

The nature of the foaming agents 


by JOHN STARR 





used by Lockheed have not yet been 
disclosed, but it is a fairly well- 
known fact that many chemicals— 
such as ammonium carbonate and cas- 
tor oil soap—could be used 10 
expand the base resins. 
The accompanying figures indicate 
the action that takes place after the 
plastic is catalyzed with an agent 
such as hydrochloric acid and cast i 
a mold or form. First, the cast mix 
ture occupies only a small area in the 
bottom of the retainer. Then it be 
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sins to bubble and expand, com- 
letely fills retainer as it solidifies. 

[he quantity of foam plastic re- 

ired to fill a given area is variable, 
Jepending on the following factors: 

[he amounts of resins and 

ing agents used in preparing the 

9 mix. 

The area in which the mix is 
allowed to expand, if said area is 
fully enclosed. 

The physical properties desired 
in the solidified foam. 

Minimum foaming action is pref- 
erable where a material with small 
bubbles or cells is essential to the 
maintenance of relatively high me- 
chanical strength properties. Maxi- 
mum foaming action yields a solidi- 
fied material with little integral 
strength and extreme lightweight— 
about half the weight of cork. 

Lockheed’s initial purpose in de- 
veloping a castable foam plastic was 
to obtain an inexpensive filler of 
minimum weight for sheet metal air- 
craft structures, such as the control 
surfaces. In addition to saving much 
of the cost of fabricating or assem- 
bling internal frames or reinfogce- 


Cross sections of solidified castable foam plastics show 
differences in air-bubble cells that can be obtained. 
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ments for such sheet metal structures, 
Lockfoam has reduced the weight of 
some aircraft structures almost 30 lb 
per cu ft without a sacrifice of struc- 
tural strength. Moreover, tests have 
shown that plastic foam filled parts 
are much superior to conventional 
aircraft structures in terms of vibra 
tion resistance and thermal insulation 
properties. 

No special tooling is essential to 
the successful use of Lockfoam as a 
filler, since the structure to be filled 
can be used as a pouring form for 
the resinous mix. However, the struc- 
ture may be externally reinforced if 
it lacks the slight rigidity required to 
prevent distortions due to slight 
foaming pressures. 

Heat up to about 200 F can be 
used to accelerate the solidification 
of Lockfoam, but this is rarely neces- 
sary because the basic resins can be 
catalyzed for polymerization at room 
temperature in a matter of minutes 
without difficulties of the type that 
could be expected in using conven- 
tional casting resins (which are not 
supposed to bubble or foam as they 
solidify) . 


End view of a sheet-metal 

airfoil, in which Lockfoam 

was used as a reinforcing 
filler material. 


During the solidification process, 
the foamed-plastic’s natural tendency 
is to adhere strongly to adjacent sur- 
faces of wood. paper, fabrics or met- 
als. This is desirable where the resi 
nous mix is cast in the structure that 
requires a foamed plastic filler. But, 
if necessary, adhesion can be prevent 
ed by coating the inner surfaces of 
a mold or pouring form with a wax- 
type parting agent. 

As originally developed, solidified 
Lockfoam was a rigid material with 
just enough “‘give’’ to prevent rup- 
tures due to sudden loads of the 
types that can be resisted by alumi- 
num sheet facing materials. How- 
ever, experience has proved that the 
basic resin composition can be plasti- 
cized and modified with elastomeric 
compounds for almost any specified 
degree of flexibility. 

Therefore, applications for the 
new castable foam plastic (which is 
now being made for Lockheed by 
American Latex and Nopco Chemical 
companies) are increasing almost 
daily. Such applications at present in- 
clude the fabrication of lifebelts, 
soundproof earmuffs, insulated pack- 
ages, liners for crash helmets, and 
fireproof doors. 

In connection with the latter ap- 
plication, it should be noted that 
Lockfoam alone—like all thermoset- 
ting plastics—will char in the pres- 
ence of an open flame. However, it 
will not support combustion. There- 
fore, when used as a filler between 
two layers of metal in a door or simi- 
lar structure, the solidified foam is 
fireproof for most practical purposes. 

Foamed and foamable plastics simi- 
lar to Lockfoam are currently being 
manufactured by E. I. du Pont de 
Nemours & Co., Inc., U. S. Rubber 
Co., Sponge Rubber Products Co., 
Dow Chemical Co., General Electric 
Co., and Bakelite Co. Of these, Bake- 
lite’s foamable phenolic most closely 
resembles Lockfoam and has the def- 
inite advantage of a lower price; but, 
as yet, it is adaptable only to pack- 
aging applications. 

The remaining products are related 
to Lockfoam in terms of finished 
physical properties (that is, aside 
from the fact that some are thermo- 
plastics with less heat resistance) ; 
and most of them are available as 
prefabricated stock materials at a rel- 
atively low cost. But, as yet, few can 
be foamed-in-place like Lockfoam 
by the manufacturer who lacks spe- 
cialized mass-production equipment 
for the processing of foamable plas- 
tics. 








a 
Vi a t p l | S Here is materials engineering in action .. . 


New materials in their intended uses .. . 


a { W 0 [ kK Older, basic materials in new applications . . . 


FLAME-HARDENED TRUCK CENTER 
CASTINGS Wearing life of locomotive 
tender truck center castings has been sub. 
stantially increased on the Il]linois Central 
Railroad by the oxyacetylene flame-harden. 
ing process. This method has practically 
eliminated abrasion and burring whic 
generally cause center castings to lock 
together. 

An Oxweld W-24-R blowpipe equipped 
with a multi-flame head is used. Castings 
are machined lightly to a specified diameter 
in preparation. Male castings are laid flat 
on a machine-rotated mandrel for face 
hardening, and on the side for sidewall 
treatment. Inner walls of female castings 
are treated in the same manner. The catt- 
ings are rotated at approximately 31/, in, 
per min under the flame and simultane 
ously water-quenched. 

Truck center castings consist of cast steel 
of approximately 0.25% carbon content. 
They average 129 Brinell before harden. 
ing, and 300 Brinell after being treated 
Depth of the flame-hardened area ranges 
from lg to 14 in. Illinois Central Railroad 
estimates flame-hardening increases cente: 
casting life three to four times. 








BUTYRATE FUSE PULLER = The Toggk 


Fuse Puller is molded of Tenite cellulose 
acetate butyrate. The tool is assembled from 
four molded parts. These are hinged to- 
gether in a toggle design which gives non- 
slip grip for removing or replacing fuses 
One end of the tool handles fuses up 
30 amp—the other, fuses from 31 to 10 
amp. Tests indicate that this fuse pulle: 
has double the strength of old-style fibre 
fuse pullers, and is capable of withstanding 
over 4000 volts breakdown after 24-h 
immersion in salt water. It weighs onl) 
2 oz. Tenite is supplied by Tennessee East: 
man Co. Parts are molded by Populat 
Plastic Products Corp. for Star Fuse Co., 
Inc. 
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RUBBER RAILROAD CAR CONDUIT SEAL A new con. 


duit seal manufactured by the Vapor Heating Corp. is 
being used in railroad passenger car heating systems 
carrying 400 F steam under 250 psi. Hycar American 
rubber, a product of B. F. Goodrich Chemical Co., is 
used, since the sealing action and flexibility could not 
be affected by hot steam. Hycar resists abrasion, weather, 
as well as oils and chemicals. 

Each metallic conduit between the cars has eight 
swivel joints to absorb the constant jolting action of the 


SEALED SILICONE RELAY TIME ELEMENT 


moving car. At every joint is an asbestos-faced seal 
23/4, in. O.D., Yg-in. wall, with a 1-in. skirt. 

The heating steam is hottest in the cars near the 
engine. By the time the steam reaches the end cars, it 
might be cooled down to only boiling water. A conduit 
seal is needed that will not readily deteriorate in fluc- 
tuating temperatures. The seal must also resist sub-zero 
weather should the passenger car be sitting idle in a rail- 
road yard. Hycar rubber remains resilient and flexible in 
such extreme temperatures. 


The Type C Silico- 


O-Netic overload relay combining extremely high-speed operation 
under dangerous conditions with time delay for starting inrush has 
been introduced by the Heinemann Electric Co. The relay has a 
hermetically sealed brass tube extending through and beyond the 
solenoid coil. The tube holds a movable iron core and is filled with 
a silicone liquid. On starting inrush or small overloads, the magnetic 
force is not sufficient to attract the armature. It does, however, draw 


the core into the field at a rate controlled by the viscosity of the 
silicone fluid. 
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i ard 
change from one size wire to another required loosening 
STAINLESS STEEL THREAD INSERTS IN LAMINATED of the set screws, insertion of a ieee nylon sleeve in 
PHENOLIC = Stainless steel wire thread inserts in a the bushing, and readjustment of the bushing so the tip 
laminated phenolic insulator block of an automatic arc of the nylon supporting member is close to the feed rolls 
welder solve three problems for the Air Reduction Co. (to prevent wire buckling). The adjustment is main. 
This block must: (1) prevent welding current in the tained by tightening the set screws. 
continuous wire from grounding out through the frame; Because thread inserts provide higher thread flank 
(2) support the adjustable threaded bushing through engagements, insert-protected holes will safely withstand 
which the wire passes; and (3) provide adjustment to higher loads. Adjustments will not cause any appreciable 
different sizes of welding wire. wear of the liners. The insert prevents the set screws 
Each block contains three thread inserts. Two, in the from marring the thread on the adjusting bushing. 
set-screw holes, strengthen the plastic threads against Because the insert is flexible, it clamps the bushing when 
stripping and protect them from wear. The third, in the set screws are tightened and releases it when they are 
larger hole, provides the same protection and also acts loosened. The thread inserts are supplied by Heli-Coil 
as a brake band around the threads of the bushing. A Corp. 


BERYLLIUM-COPPER DIE CAVITIES These two 


zinc die cast lock components are quite intricate. The 
projecting lugs are actually cam surfaces. Any other 
production method besides die casting would be ex- 
tremely expensive. 

The big problem in die casting was to make the die 
cavities. Hobbed, rather than machined, dies were used. 
In hobbing, a hard steel male pattern is pressed into 
| softer steel to form a female cavity. This is done when 
it is more feasible to machine a male duplicate of a part 
than to cut a female impression. With these two parts, 
regular hobbing was not possible since nonsymmetrical 
hobs might break or distort under the pressures required. 
| Instead, molten beryllium-copper was poured around the 
hobs and pressure was applied to form the cavities. 
Much less pressure was necessary than for regular hob- 
bing, and there was no difficulty with broken lugs. The 
picture shows, left to right, the hob, the beryllium- 
copper die cavity, and the finished casting in each 
instance. The parts were cast in zinc furnished by New 
Jersey Zinc Co. 
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CARBON GRAPHITE PUMP BEARINGS =A deep 


well pump in which the electric motor and the 
pump are located at the bottom of the well is 
produced by Franklin Electric Co. By sealing all 
the electrical components in a watertight casing 
and attaching the drive directly to the pump im 
peller, all the working parts of the pump and 
drive are built into the unit attached to the bottom 
of the pipe. Lubrication is arranged for by using 
a carbon-graphite plate for the thrust bearing and 
two carbon-graphite radial bearings for other fric- 
tion surfaces. The carbon-graphite bearings, made 
by United States Graphite Co., are water-lubri- 
cated, but will not gall even if the surfaces run 
dry for a few moments. 


ALKYD PLUG INSULATION For unusual applications, particularly where 


high temperatures are encountered, the Pyle-National Co. has chosen Plaskon 
alkyd as the insulating material in their Triploc plugs and receptacles. These 
are used on portable electrical gear, such as high-cycle tools and lighting and 
power equipment. They are also used on remote control, instrumentation, 
communication, sound and inter-vehicular circuit equipment. 

Alkyd was selected because of its electrical qualities. It provides the neces- 
sary dielectric strength, arc resistance and dimensional stability. It is not af- 
fected by heavy vibration or temperature variations and does not crack on 
aging. 

Pyle-National also uses Plaskon alkyd as the insulating material in their 
Quelarc line of circuit breaking plugs and receptacles where unusually high 
electrical and physical demands are encountered. 
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PHENOLIC SLIP RING ASSEMBLY 
Auburn Button Works, Inc. is mold- 
ing this slip ring assembly for the 
Raytheon Manufacturing Co. It is 
used for radar equipment on small 
craft to transmit electrical impulses 
from the stationary section of the 
ship to the revolving part of the 
scanning mechanism. The assembly, 
which is transfer molded of Bakelite 
phenolic molding compound, mea- 
sures 514 in. high. The outside dia 
is 7 in., and the inside 514 in. The 
rings, which are made of coin silver, 
are integrally molded in one opera- 
tion with leads from each ring termi- 
nating in threaded inserts at the top 
of the assembly. Top and bottom 
drive rings are inserted after the 
molding operation. 
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SEAMLESS STAINLESS STEEL TUBING 
DENTAL PART A dental matrix is that 


narrow band of soft metal which is 
clamped around a tooth to form a sort of 
coffer dam for filling tooth-edge cavities. 
The matrix is held firm around the tooth 
in a hand-screw-adjusting matrix vise. 
Working in conjunction with designers at 
J. W. Ivory & Co., Superior Tube Co. 
metallurgists eliminated six steps in the 
manufacturing of thumb screw vises. 

The operations formerly used in manu- 
facturing the vises from sheet steel were 
bending, seam soldering, blanking, burr- 
ing, heat treating and hand polishing. 
was felt that greater strength would 
obtained if the soldered seam could 
eliminated. Surface smoothness on the i 
side and outside diameters was also im- 
portant since the matrix must be easily 
sterilized. 

The solution consisted of delivering to 
the manufacturer a pre-shaped seamless 
tube to his I.D., O.D. and wall-thickness 
specifications. This pre-shaped tubing is 
cut to size, drilled for thumbscrew mount- 
ing, and assembled into the finished matrix. 
A smooth and sanitary surface is retained 
in the bright annealed condition. Greater 
strength and a surer grip for the thumb- 
screw mounting are assured by doing away 
with the soldered seam and locating the 
threaded tightening hole in an unbroken 
seamless tube surface. The finished product 
and the process steps are shown, together 
with the old-style; formed vise (right). 
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PORCELAIN ENAMELED PUMP HOUSING INTERIOR §=— Indicative of 


the new uses of porcelain enamel for heavy duty industrial applica. 
tions is the interior coating on this deep well pump housing produced 
by Barrows Porcelain Enamel Co. The housing is part of a pump used 
to draw water from extreme depths. The enamel coating covers the 
area where the water is forced upward. This is the greatest area of 
friction, and the coating was specified to give fast flow. At the same 
time it protects the cast iron metal housing against rust and deteriora. 
tion. Each housing of the multi-stage pump has the coating. It is 
applied evenly, in a single operation, over the circular walls as well 
as the tapered fins. 


GLASS-REINFORCED ALKYD BLOWER HOUSINGS — Bridges Plastic 


Products molds these housings for motor blowers for Electroflow 
Pumps, Inc. out of Plaskon glass-reinforced alkyd. The material mus 
withstand the pressure built up in cooling systems which dispets 
heat from aircraft generator systems. Extreme temperature changés, 
from —69 to +249 F, must be withstood. Light weight is also 4 
requirement, of course. The mixed glass-alkyd molding compound 
gave the necessary thermal and mechanical shock resistance. Electro 
flow estimates that it saves 22% on breakage experienced with pr 
viously used materials. 
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How Cold Treatments Improve 


Performance of Materials 


by JOHN L. EVERHART, Associate Editor, Materials & Methods 


Refrigeration is being used to advantage to stabilize 


metals, increase tool life and improve machinability. 


ica- @ THE FIRST REACTION of an engi- 
ced neer, considering the application of 
temperature to an industrial opera- 
th tion, is to raise it. Not so well 
known are the beneficial effects often 
achieved by reducing the temperature. 
Although cold treatments have been 
used for years in shrink fitting and 
, certain other processes, the product 
wel tion of commercial refrigerating units 
capable of holding temperatures be- 
low -100 F has increased interest in 
the application of low temperatures 
generally. 
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The principal applications of re- 
frigeration in the materials field at 
present are (1) stabilization of steels, 
(2) shrink fitting, (3) prevention of 
the aging of aluminum alloys, and 
(4) cold machining and grinding. 
Other applications still in the devel- 
opment stage point to increasing use 
of low temperatures in the future. 


Stabilization of Steel 


Hardening of steel involves heat- 
ing the material to a temperature 
high enough to form austenite, 


Expansion, inches 
+0.004 +0.006 +0.008 


| 

— on 
+ _ 
Ee 

| 


| i 
i | Ee | | | 


LINEAR SIZE CHANGE PER ONE INCH LENGTH 


APPROX.ACCURACY ti15% 
Brass (red and yellow) cast and rolled 
Bronze (90 % cu.+1O % zinc) and copper 
Magnesium and aluminum 


Sintered tungsten corbide (Carboloy grade 
No.883-6 % cobalt + 94% tungsten carbide) 
Castiron,wrought iron, plain carbon and 
alloy steel, stainless stee/ types 4/0 4/4 
4/6, 920, 43) 440,446, 50/and 502 


Monel, "K"“monel and Incone/ 


Stainless steel types 301, 302,303,304, 
316, 317, 32/ and 347 





The approximate changes in size which occur when parts are heated or cooled can be 
determined from these curves. (From E. J. Weller and A. K. Frank, Tool Engineers’ Handbook) 


quenching to transform the austenite 
into martensite, and tempering to ob- 
tain the desired final structure. Un- 
der the usual conditions, the trans- 
formation from austenite to marten- 
site is not complete. The percentage 
of austenite retained depends on a 
number of factors, including com- 
position, quenching temperature and 
grain size. Upon storage at ordinary 
temperatures, some of the retained 
austenite will transform slowly, with 
resulting increase in hardness and 
expansion of the part. 

Although the reason was unknown, 
this tendency for dimensional increase 
has been recognized for many years, 
and manufacturers of gages and other 
parts used at high hardness levels 
often stored the parts for several 
years to stabilize them before per- 
forming the final finishing opera- 
tions. 

Investigation of the transformation 
of austenite led to a study of sub- 
zero cooling and it was found that 
such treatment resulted in transforma- 
tion of part of the retained austenite 
with an accompanying increase in 
volume, in magnetic induction and 
in hardness. Although complete 
transformation of austenite into mar- 
tensite was not achieved even by cool- 
ing to —300 F, sufficient conversion 
occurred within the range —100 to 
—150 F to stabilize the steel for most 
applications. It was indicated also 
that sub-zero treatments were more 
effective if applied immediately after 
quenching the steel. 

Work now in progress is con- 
cerned with the effect of composition 
on the retention of austenite and its 
subsequent transformation at low 
temperatures. Thus far it has been 
determined that, in certain steels con- 
taining 1% carbon, the percentage of 
austenite retained on quenching from 
1650 F increases rapidly with increas- 
ing manganese content up to 6%, 
above which there is no transforma- 
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tion of the austenite. Refrigeration 
results in transformation of part of 
the austenite, the proportion decreas- 
Ing with increasing manganese up to 
9%, above which no transformation 
occurs as a result of refrigeration. 
These data were the first published 
in a series of investigations designed 
to determine the effect of composi- 
tion on the low-temperature trans- 
formation of austenite. 

| Among the first practical applica- 
tions of the discovery that retained 
austenite could be transformed into 
martensite at sub-zero temperatures 
was the production of gages and 
high-precision machine parts. Instead 
of storage for a period of years, the 
parts were refrigerated and suitable 
cycles of operations were devised to 
assure transformation of sufficient 


austenite to achieve dimensional sta- 
bility. Various methods were devel- 
oped but the following are typical. 


Gages can be stabilized by a series 
of treatments in which they are 
cooled to —120 to —150 F, allowed to 
return to room temperature, then 
tempered at a temperature low 
enough to retain a hardness of about 
R.65. The cycle is repeated as often 
as necessary to obtain stable dimen- 
sions. For most applications, 1 or 2 
cycles are sufficient, but as many as 
5 or 6 are used for master gages 
requiring extreme accuracy. 


A similar procedure has been used 
to stabilize large machine parts. 
These parts were cooled to —75 F, 
allowed to heat to room temperature 
and tempered at 300 F, the cycle be- 
ing repeated twice. No significant 
distortion was found after the parts 
had been in storage for two years. 

The sluggishness of the austenite 


2200F hordening At400F Austenite 100% 
temperoture oi! Martensite 0% 
quench (transformation starts) 
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Completeness of transformation of austenite 

to martensite in high-speed steel upon 

quenching and tempering. (R. S$. Jamison, 
Modern Machine Shop, Oct. 1951) 
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CUTTING QUALITIES of drills and milling cutters are often improved by refrigération. Gage 


blocks are stabilized by similar treatments. (Bowser Technical Refrigeration Div.) 


SHRINKING a component for the braking system of the Indian motorcycle by cold treatment. 
After shrinking, the part can be dropped into place with its mating part. (Bowser Technical 
Refrigeration Div.) 


transformation at room temperatures 
is shown by the following incident. 
Plug gages, after being in service for 
over 30 years, had worn below toler- 
ance limits. Several of the gages, 
ranging from 1 5/16 to 1 15/16 in. 
in dia were cooled to —160 F and 
held for periods ranging from 5 to 
15 hr. After this treatment some of 
them had grown 0.0005 to 0.0008 
in. per in. of dia, which proved to 
be sufficient to permit refinishing to 


the correct size. 

Retained austenite can be a prob 
lem also in heat treated steels. Too! 
steels are often used after a low 
temperature tempering treatment and 
transformation of austenite may b 
far from complete. Refrigeration can 
often be employed to assist in the 
transformation. Extensive investig* 
tions on regular high-speed steels 
have shown that transformation ©? 
be assisted by cooling to the rang 
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STABILIZING 16-ft flame-hardened lathe bedway wear strips by refrigerating for 24 hr at 


—120 F. (Sub-Zero Products Co.) 


MACHINING of various highly alloyed metals has been improved by cooling the work with 


carbon dioxide. 


100 to about —150 F, while tem- 
peratures above —100 F are not so 
effective. The refrigeration treat- 
ment can be incorporated immedi- 
ately after quenching for hardening 
or can follow tempering, but in all 


cases a final tempering operation is 
necessary, 


Cold treatments are not always ef- 
fective in improving the properties of 
these steels, and it has been suggested 
that refrigeration should be consid- 


red : . 
‘red if the part is file hard after heat 
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(Air Reduction Co.) 


treatment but has a Rockwell hard- 
ness lower than C55. 

Considerable improvement in tool 
life has been reported during the 
past few years as the result of in- 
corporating a cold treatment into the 
heat treating cycle. For example, cold 
forging dies of 1 carbon-5 chromium- 
1% molybdenum steel for the pro- 
duction of screw drivers were harden- 
able only to Rockwell C60 by ordi- 
nary procedures without danger of 
cracking. After refrigerating these 


dies at —150 F for 10 hr and re- 
tempering them at 200 F, hardness 
increased to R.65 and the life was 
doubled. 

Recently, satisfactory results have 
been obtained by heat treating tools 
in the regular manner, finish-grind- 
ing them and refrigerating them at 

120 F for periods up to 6 hr. Some 
interesting results have been reported 
with tools handled in this manner. 
Tool life was increased five times by 
applying this treatment to standard 
twist drills made from 4340 steel: 
milling cutters were usable for 24 
hr in contrast with 7 hr for the 
untreated ‘cutters; molybdenum high- 
speed steel hack saw blades lasted 
twice as long after treatment; and 
high-speed steel burnishing tools 
have shown an average increase of 
three times the life. 

Cold treatments are not always 
effective in increasing tool life, par- 
ticularly when tools have been hard- 
ened, tempered and stored. Drills 
from two different batches were re- 
frigerated at -120 F after a period 
of storage and retempered at 400 F. 
Drills from the same batches had 
produced an average of four pieces 
per grind before refrigeration. After 
the cold treatment, the drills from 
one lot produced 30 to 45 pieces per 
grind while those from the other lot 
were no better than the unrefriger- 
ated drills. 

Results such as these are probably 
responsible for the disagreement 
which exists over the value of cold 
treatments. While some authorities 
are convinced that such treatments 
are effective in increasing tool life, 
others contend that properly hard- 
ened and completely tempered tools 
are not improved by refrigeration. 
Until more information is available 
on the influence of such factors as 
composition, the engineer must deter- 
mine by actual tests whether cold 
treatments are useful for specific ap- 
plications. 

Cold treatments have been em- 
ployed with carburized steels also. 
After conventional quenching and 
tempering, particularly of the alloy 
grades, the core may have the re- 
quired hardness while the case is 
softer than desired. Holding these 
steels at temperatures below —100 F 
for several hours may promote trans- 
formation of the retained austenite 
accompanied by an increase in hard- 
ness of the case. Refrigeration fol- 
lowed by tempering has been re- 
ported to increase the wear resistance 
and hardness of carburized gears, 
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valve components and other car- 
burized parts. 

The investigation of low tempera- 
ture treatments is not confined en- 
tirely to high carbon steels. Experi- 
mental work has indicated that the 
deep drawing qualities of low carbon 
steels can be improved by refrigera- 
tion at —150 F before forming at 
room temperature. 


Shrink Fits 


Three methods are usually used to 
obtain close-fitting parts: (1) pres- 
sure, (2) expansion of the external 
member, and (3) contraction of the 
internal member. Contraction by re- 
frigeration has become an important 
method of obtaining such fits. It 
has the advantage over pressure fit- 
ting of reducing the possibility of 
damage to the part, and it eliminates 
the danger of softening heat treated 
steel parts, which is always possible 
if heating is used to expand the fe- 
male member of the assembly. 

Cold treating is employed in in- 
serting automobile valve seat rings in 
cylinder blocks. Chromium-molyb- 
denum cast iron has been used for 
the seat rings in engines having cast 
iron heads and bronze in those havy- 
ing aluminum heads. By use of suit- 
able fixtures for handling and seat- 
ing chilled rings, production rates of 
four rings per min have been re- 
ported. 

The assembly of case hardened 
ring gears by heating the external 
member involves the danger of soft- 
ening the part, particularly when 
small gears are being assembled, be- 
cause rather high temperatures must 
be used to obtained the necessary ex- 
pansion. If the internal member is 
given a sub-zero treatment, assembly 
can be made with the other part at 
room temperature or heated to a 
temperature low enough to avoid the 
danger of softening. 


Among many other applications 
are fitting of sleeves on hydraulic 
press cylinders, assembly of an alu- 
minum head and a steel cylinder for 
an aircraft engine using a combina- 
tion method involving heating the 
head and cooling the cylinder, fitting 
steel ball bearing rings into alu- 
minum wheels, and insertion of ball 
bearings into bearing races by hand 
instead of by pressure fitting as 
used previously. Shrink fits have also 
been used in replacing worn axle 
spindles on locomotive crank shafts 
and for the replacement of other ma- 
chine parts. 
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Prevention of Aging 


Certain aluminum alloys are soft- 
ened by quenching from a suitable 
temperature and develop their maxi- 
mum strength by precipitation hard- 
ening after this treatment. This pre- 
cipitation hardening or aging occurs 
at room temperature. Such alloys can 
be formed readily in the quenched 
condition but become progressively 
more difficult to work as aging pro- 
ceeds. However, aging can be re- 
tarded by storage at low temperatures. 

Rivets of 17S quenched in cold 
water often become too hard to drive 
in 2 hr if allowed to age at room 
temperature. If aging is retarded by 
storage at 32 F, the rivets remain 
soft enough to drive after 6 hr, while 
storage at —5O F keeps them soft 
enough to be driven after 2 weeks. 
Rivets of 24S act similarly. 


The cold treatment of rivets has 
been practiced for many years, but 
this procedure is being applied in- 
creasingly in the aircraft industry for 
other parts. The material is quenched, 
blanked to the desired form, and 
stored at temperatures which range 
from 32 F to —40 F, depending on 
the practice prevailing in a particular 
plant. Forming is subsequently per- 
formed on the soft material and the 
part is allowed to age naturally at 
room temperature. This procedure is 
particularly valuable for large slen- 
der parts which have a tendency to 
distort, if they are heat treated after 
forming. An aircraft organization 
reported that such a cold treatment 
practically eliminated cracking of 
parts during forming and increased 
production rates. 


The procedure has been applied 
also to aluminum alloy hydraulic 
valve castings. Before cold treat- 
ments were employed many parts 
were spoiled by tearing during drill- 
ing and tapping, and were frequently 
distorted severely. After refrigera- 
tion at —150 F, the valves could be 
drilled and tapped without tearing 
and close dimensional tolerances 


could be held. 
Cold Machining and Grinding 


Although the use of liquid carbon 
dioxide as a tool coolant is not new, 
this procedure has received consider- 
able attention recently for improving 
the machining of various alloys. In 
this process, liquid carbon dioxide is 
released at the contact point between 
tool and work. Upon release, part 
of the carbon dioxide solidifies as 


snow, the remainder gasifies. Op 
solidifying, the carbon dioxide ab. 
sorbs heat from the surfaces with 
which it is in contact, thus coolip 
these areas. The snow then evapor. 
ates gradually. By suitable adjust. 
ment of the flow of liquid carbon 
dioxide to keep work and tool edge 
at room temperature, machining Op- 
erations can be performed at rela. 
tively high speeds on many materials 
which are difficult to machine. Since 
the carbon dioxide evaporates, there 
is no residue to contaminate the 
chips, a distinct advantage when ex. 
pensive materials are handled. 

This machining procedure has been 
applied to hardened steels, stainless 
steels, high nickel alloys, turbine al- 
loys and titanium. Operations have 
included turning, milling, drilling, 
tapping and broaching. All machin- 
ing is done dry using carbon dioxide 
to cool the work. 

Typical of the improved perform. 
ance reported are: a chromium mo- 
lybdenum steel gear blank hardened 
to Rockwell C43, which required 4 
hr to machine, required only 1 hi 
when the carbon dioxide process was 
used; 18:8 steel was rough turned 
at 30 sfm and finished at 900 sfm; 
milling operations on nickel steels 
have been held to tolerances of 
0.0004 in. in commercial production. 
Success has been reported also in ma- 
chining several high strength titani- 
um alloys which are difficult to ma- 
chine by ordinary methods. 

Carbon dioxide cooling has also 
been used in the grinding of cat- 
bide tools. These tools are usually 
ground dry on silicon carbide wheels. 
During grinding care must be taken 
to prevent over-heating and periodic 
slow-cooling is required. Grinding 
with a carbon dioxide coolant is fe- 
ported to improve surface finish of 
the tool, decrease wheel wear and 
reduce grinding time required to 
dress the tool. 


Other Applications 


Sub-zero treatments are also being 
explored for other applications. The 
removal of burrs from soft materials 
such as rubber is a difficult problem. 
By chilling the rubber with solid 
carbon dioxide, deburring has beet 
accomplished successfully by barrel 
tumbling. In another investigation, 
strength and hardness of stainless 
steel has been improved by refriget- 
ation with liquid nitrogen followed 
by rolling or Toate at sub-zero tem: 
peratures. 
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Glass-Reinforced Plastics 


by Philip O’Keefe, Associate Editor, Materials & Methods 


ATERIALS & METHODS 
MANUAL No. 91 


This is another in @ series of com- 
enensive articles on engineering 
terials and their Processing. Each 
complete in itself. These special 
tions provide the reader with use- 
= on characteristics of materials 
S2ricated parts and on their Proc- 
""9 and applications. 
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The reinforced plastics discussed here are the low-pres- 
sure laminates—mainly glass-reinforced polyesters—used 
in radomes, boats, automobile bodies, metal forming dies, 
aircraft ducts and electrical apparatus. These materials are 
new, well glamorized and much misunderstood. In spite of 
metal-like strength properties, they are not substitutes for 
metals. Reinforced plastics are finding their own uses. This 
Manual gives the prospective user information he needs on: 


Resins and Reinforcements Molding Techniques 


Properties Part Design Applications 
































Since 1944, reinforced plastics, 
especially glass-reinforced polyesters, 
have been widely publicized. Glass 
plastic car bodies recently made news 
as did the use in Korea of body 
armor of the same material. Some re 


ports about reinrol € J plasti Ss nave 
been fanciful and tend to glamoriz 
the mate rial. [here are, howe ez. 


many substantial applications now in 
production or under development. 


An authoritative definition of re- 
inforced plastics is hard to find. In 
a broad sense, the term covers any 
mixture of a plastic and fibrous mate- 
rial. Fibers give strength, while the 
plastic makes the material moldable 
and stiffens the fibers in the finished 
material. A rough analogy is rein- 
forced concrete—concrete contributes 
to compressive strength, stiffness and 
body, and steel bars take tensile loads. 

There are many types of reinforced 
plastics using glass, cotton, rayon, 
nylon, asbestoes and paper as rein- 
forcing materials. Reinforcements 
may be cloth or merely random fibers. 
Thermosetting phenolic, melamine, 
silicone, epoxy and polyester resins 
are used. Most widely used are phe- 
nolics and melamines, press molded 
at relatively high pressures into the 
so-called high pressure laminates. 
Another type is molded under low 
pressures (defined here as 300 psi 
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Long shaft 
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Preform for junction box on B-47 jet bomber is removed from wire mesh. (Boeing Airplane 


or less) or no pressure at all. Low 
pressure laminates are mainly polyes- 
ters, although silicone, phenolic and 
epoxy plastics have been used. 
Although paper, cotton and other 
materials have been tried, glass fiber 
and fabric are the usual reinforce- 
ments in low-pressure laminates. 
This Manual will be confined to 
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Unidirectional 
weave 


Cloths are classified by weave. Satin fabrics give stronger laminates than plain weave. 
Unidirectional fabrics give maximum strength in one direction. (Owens-Corning Fiberglas 


Corp.) 
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the low-pressure laminates. While 
the dividing line is drawn on mold 
ing pressures, the important criterion 
is applications. In the rest of this 
Manual the words “reinforced plas 
tics’”’ should be understood to mean 
only the low-pressure laminates. 
These reinforced plastics are nev 
engineering forms as well as nev 
materials. Their value lies not onl 
in properties of the materials, but 
also in fabrication methods used an 
part sizes and shapes made. Som 
polyesters, for example, can & 
poured into molds or applied to glas 
cloth or mat and cured with no pres 
sure. No solvent is required to pil 
the resins in liquid form; no volatik 
constituents are driven off in curing 
Thus, no pressure is required. Als, 
no great strength is required it 
molds, and part sizes are not limite¢ 
by press capacity. Large boat hulk 
molded in reinforced polyesters coul 


Pressure 
50-/O00psi 


SSS 


Resin Die closed Port removo! 
applied fel anoltia and die 
clean-up 


Utility box is made with preform reinforcement. In this typical case, preform binder is cured in 40 sec, and the resin-glass port itsel 
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cures in 120 sec. (Owens-Corning Fiberglas Corp.) 
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not be made in one piece with any 
plastics which required press curing. 
Ri forced plastics are not cheap. 
Sound uses are determined by bal 
wncing cost against the valuable com 
bination of properties the materials 
Outstanding properties are: 
Strength. Tensile strength to 
ratio is claimed to be greater 
with any other structural ma 


2. Electrical Characteristics. They 
are nonmagnetic and electrical insula 
tors, and do not stop radar waves. 

3. Corrosion Resistance. They ar 
not attacked by sea water, weather 
ing, mild acids, mild bases, many 
common solvents and many corrosive 
chemicals. 

4. Colorability. Color can be 
molded directly into the material. 


10. Cheap Moldability. Large, 
reasonably complex parts are molded 
in one piece with equipment that is 
extremely inexpensive compared to 
the dies and equipment needed fo: 
similar metal parts. 

On the other hand, there are also 
limitations. Low pressure reinforced 
plastics are not wonder replacements 
for metals. Neither are they the easy 
road to get rich quick making parts 
without proper equipment and ex 
perience. Rather than replace metals, 
they will open up new specialty mar- 
kets, at least in the foreseeable future. 
Relatively low-priced custom-made 
automobile bodies and machine hous- 
ings are examples. 

In general, to be suitable for these 
materials, a part must require at least 
two of the ten properties listed above. 


large parts, like auto bodies and boats, are built up by hand laying cloth and mat and 
impregnating with resin. (United States Rubber Co.) 


_ 9. Nonstrategic. Nothing used 
in making them is strategic. 

6. Resiliency. Medium impact 
does not produce dents or damage. 
_ 7. Dimensional Stability. Humid- 
ity and temperature changes from 
~60 to 250 F have no lasting effects. 

8. Thermal Insulation. Heat trans- 
Mission rate is low. 

9. Metal Inserts. Metal parts can 
be molded in directly. 
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If strength, corrosion resistance or 
good electrical properties alone were 
required, for example, some other 
material would probably do the job 
better. 

This Manual must differ from a re- 
port on a metal alloy family. Prop- 
erties of reinforced plastics vary 
widely, for resins, reinforcements and 
fabricating methods all have impor- 
tant effects. Therefore, no concrete 


values can be given for strength, den- 
sity or corrosion resistance. Also, de- 
sign possibilities are many and broad, 
but hard to define. Resins and rein- 
forcements come in many forms, all 
varying with the manufacturer. The 
molding techniques depend on the 
materials and change with the skill, 
equipment and habits of the molder 
We can only give indications of 
possibilities. The usual property lim- 
its are outlined, design conventions 
are given and some present and pro- 
jected applications are presented. 


Materials 


Reinforced plastics are far from 
being standardized. Therefore, in 
order to consider and specify correct- 
ly, engineers should be familiar with 
constituent materials and molding 
techniques. 


Resins 


Polyesters are by far the most 
widely used resins. Phenolic, silicone 
and epoxy resins have been tried but 
are largely experimental now. All 
these resins are thermosetting. All 
have good wearing qualities, high 
strength and resistance to relatively 
extreme temperatures and chemical 
attack. While polyesters are surpassed 
by others on properties or costs, 
processing advantages outweigh these 
tactors. 

Polyesters are used in liquid form. 
Some suppliers market dry polyesters 
which are dissolved in liquid styrene 
before use. Setting, or polymeriza- 
tion, is started by catalysts added just 
before the liquid resins are put into 
a mold. Heat speeds up cure. Choice 
of catalyst depends on curing tem- 
perature. 

Cured resins vary from soft and 
flexible to hard and rigid. Their elec- 
trical properties and chemical resist- 
ance are excellent, cured dimensions 
are stable, and a wide range of colors 
is possible. 

Two important considerations in 
formulating polyester resins are shelf 
life and get time. Shelf life is the 
time the resin remains stable after 
being prepared for use. Get time is 
the time it takes to set to a gel under 
molding conditions. Catalyst type 
and amount greatly affect both these 
characteristics. 
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In vacuum bag molding, cloth is laid over a form and impregnated with resin. The entire 
layup is covered, sealed and depressurized by a vacuum pump. Heat may hasten cure. 
(The Glastic Corp.) 


Viscosity and reactivity of polye 
resins can also be varied. Vj 
resins have good lay-up tack, incre 
film thickness in dip coating 
laminating, give more stable s 
sions and decrease flow before 
tion. Low viscosity resins give 
penetration and impregnation 
easier to mix with catalysts, pig 
and fillers, and free themsely 
air bubbles quickly. Resin reactir 
controls cure speed, heat of rea 
and finished properties. In gener 
rigidity, heat-distortion point, heat 
resistance, shrinkage and dimensiona 
stability of the finished property in 
crease with resin reactivity. Casting 
for example, requires low activity 
resin for low exotherm, low shrink 
age and high impact strength. Post. 
forming requires low heat-distortion 
temperature, and hence less reactive 
resins. More reactive resin, with high 
distortion point, is used when it is 
necessary to quickly remove molded 
parts from hot molds without any 
distortion. 

Resin selection also depends on 
size and thickness of parts, type and 


Simple, shallow parts with filletted corners not needing close dimensional tolerances are molded by drawing resin impregnated cloth of 


mat into the mold. (Republic Aviation Corp.) 
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amount of fillers, temperature and 
heat dissipation rate of molds, and 
type and amount of catalysts. Basic 
-ommercial polyester types are: rigid, 
flexible, high heat distortion, low 
heat distortion, fast get time, slow 
ime, and fire resistant. Combina- 

ire blended for special applica- 


quired for sound parts, and the vola- 
tile compounds given off in curing. 
Several new phenolic compounds that 
cure at low pressures have recently 
been introduced, however. Northrup 
Aircraft engineers recently predicted 
that glass-phenolic, rather than glass- 
polyester, would be used in future 
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Strand length,in. 


Molding strengths are independent of glass-reinforcing strand length between 1/2 and 3 in. 
For handleability, 2-in. strands are usually used. (Owens-Corning Fiberglas Co.) 


tions. Final resin choice often de- 
pends on molding experimentation. 

Epoxy resins, like polyesters, cure 
with little or no pressure. Their 
great adhesive powers give good 
bond between the plastic and glass 
fibers. Epoxy-glass materials are, 
therefore, stronger than polyester 
laminates. Chemical resistance is also 
better in some cases, especially with 
alkalies. Epoxies are 50 to 100% 
more expensive than polyesters, how- 
ever. High adhesive power is also a 
disadvantage in making it difficult 
to separate finished products from 
their molds. 

_ Silicones are promising for parts 
subject to devted temperatures. Ex- 
periments on complex parts molded 
at 15 psi is encouraging. Silicones 
fetain strength for long periods at 
500 F, and for limited periods at 
temperatures up to 900 F. Resins are 
quite expensive, however. 

Work is also being done with 
glass-reinforced, low-pressure pheno- 
lics. Their properties are similar to 
polyesters, except for electrical prop- 
ties, where polyesters hold a definite 
advantage. Phenolics are considerably 
cheaper than polyesters and have bet- 
tet properties at elevated tempera- 
tures. The drawback to phenolics has 

‘n the high molding pressures re- 
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supersonic airplane skins. 


Fillers and Pigments 


Commonly used fillers include 
products consisting mainly of clay, 
calcium carbonate and aluminum sili- 
cate. They give three advantages— 
improved surface finish, higher phys- 
ical properties and reduced costs. 

Polyesters have high cure shrink- 
age. This may produce a slightly 
raised fiber pattern on some surfaces, 
as well as craze marks or cracks in 
resin-rich areas. Inert fillers reduce 
shrinkage, so that crazing can be 
eliminated and a smooth, even sur- 
face obtained. 

Certain physical properties can 
also be improved. Water absorption 
may be cut one-third, giving better 
wet strength. Flexibility is modified 
and finished parts are more rigid. 
Strength is increased slightly by fill- 
er concentrations up to 40% by 
weight, but larger percentages de- 
crease strength. Chemical resistance 
is usually unaffected. Resin and filler 
manufacturers should be consulted 
when chemical resistance is of prime 
importance, however. 

Most fillers cost less than polyester 
resins. Concentrations up to 50% by 
weight are used to extend resins. 









Specific gravity is increased by fillers. 
Since some fillers absorb resin in 
large quantity, a given filler weight 
concentration does not necessarily 
give a corresponding volumetric ex- 
tension. 

While the basic 
polyesters can be pigmented to any 
color from black to white. Organic, 
inorganic and metal oxide pigments 
are used. The pigment chosen must 
fit the resin, since some pigments ac- 
celerate or slow up resin cure. 


Reinforcements 


For all practical purposes, the ma- 
terials we are covering here are exclu- 
sively reinforced with glass fibers. 
Paper, cotton and asbestoes have been 
tried experimentally, but glass has 
the best combination of strength and 
permanence. The various forms in 
which glass fibers are available fill 
the needs of most of the low-pressure 
laminates now being made commer- 
cially. The forms available are cloth, 
mats, glass roving, and preforms. 
The type of glass reinforcement 
chosen depends more on production 
problems and parts shapes than on 
the physical properties required in 
the part. 

Cloths are classified by weave. In 
plain cloths, each warp and fill yarn 
passes over one yarn and under the 
next. Satin fabrics, most satisfactory 
in heavier grades, are made so that 
each warp and fill yarn goes under 
one and over seven yarns. These 
eight shaft satins give greater strength 
in laminates than plain weave fab- 
rics. A third variation is unidirec- 
tional fabric. These are made with 
strong warp yarns and relatively few, 
weaker fill yarns. Such a construction 
gives maximum strength in one di- 
rection. 

Glass is also available in mat form, 
which is cheaper than cloth. Mats 
are made of short fibers, pressed in 
layers and held with plastic binder 
compatable with the resins used. Mat 
is used to reinforce flat sheet and rel- 
atively shallow drawn or embossed 
parts. 

A third form is glass roving. This 
consists of long, continuous strands. 
There are no cross threads. Roving 
is used as a reinforcement in a few 
special | eecan 

The fourth type of glass reinforce- 
ment is preforms. These are made 
by preshaping fibers to the contour 
and thickness they will have in fin- 
ished parts. Preforms lend them- 
selves to complex pieces, where tail- 
oring of mat or cloth would be 
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regular tools and fastened by bolts or adhesive. 


Machining in Brief 
Blanking and Shearing: Press capacity is approximately one- 
half that required for metal. Edges are sharp with stock up to 
3/32 in., fair up to 5/32 in., acceptable to Y, in. Die clearances 
should be half those specified for steel. Shear gibs should be 
snug and blades sharp. It is not necessary to pre-heat the stock. 
Punched holes are smaller than the punch by 0.002 to 0.010 in., 
depnding on thickness and diameter. Blanked pieces will be 
larger than the die by 0.001 to 0.005 in. Stripping mechanisms 
requires two to three times the loading used for steel blanking 
dies to overcome tendency to grip extended punches. Die life 
between sharpenings is about one-half that for steel and three- 
quarters that for phenolics. } 
Drilling and Tapping: Rapid operation is achieved with much 
than for metals. Smooth holes are free 
of 
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Panels cut easily with shears or standard saws. The material can also be drilled with 


{(Alsynite Co. of America.) 





















wasteful. Parts with deep draws 


severe flanges or heavy embossing are 
typical. Undercut pieces are not prac. 
tical 

['o make a preform, roving 


) 


in 1/- to 2-in. lengths by a s 


machine, fed into an al 


stripped of statu electricity 
electron held 
with liquid or powder binder and 
collected on a preform screen. The 
screen has the shape of a die for the 
finished part. Binder may also be 
sprayed on the screen as the fiber 
collects. An alternate method is to 
hand spray both binder and fiber on 
the screen. In all cases, the inside 
of the screen is held under vacuun 
to keep fiber-and binder in place 
Many automatic preforming setups 
are being used. Some even vary the 
fiber coat thickness or weight at dif. 
ferent parts of the preform. The f. 
nal operation is to bake the preform 
to set the binder. 

In some parts which require ex 
tremely sharp variations in section 
thickness, combinations of mat and 
preforms are used. 


or a steam yet, 1 












factory. Wavy or raker tooth types are recommended. Dust should 
be removed with vacuum pick-up where production operations 
are involved. Blade teeth will lose initial keen edge in first few 
inches of cut so that the saw is no longer useful for metal 
cutting. It will continue te cut satisfactorily for glass laminates 
for an hour or more of operation. 


Rotary Cutting: Clean, smooth edges are easily obtained a! 
high speeds. Wet cutting is far superior to dry. Greater speeds 
are possible, less power is required, and the dust removal 
problem is eliminated. Abrasive wheel cutting is faster than 
diamond or carbide blade cutting, and the cost of blade main- 
is appreciably lower. Rigid work support and wheel 
mounting are essential with an abrasive wheel te avoid haz- 
ardous and expensive blade breakage. Adequate safety hood 
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Glass loading 

25% by volume 
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a Properly incorporated fillers improve surface finish and physical properties and reduce material costs. In general, physical properties 
Ace tend to increase with filler concentrations up to 40%, after which they drop off. Chemical resistance of laminates is generally not 
“ affected by filler. (Qwens-Corning Fiberglas Co.) 
the 
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» fi. curing, dies are opened and the part er surfaces are obtained with hotter 
orm is removed by rubber section cups, air _—_ dies. 
ejection or slip rings. If distortion is Where close tolerances are not 
ex. noticed, parts are put in cooling jigs required, production is not high 
tion for permanent setting. Finally, flash enough to justify matched metal dies, 
. ig or complex 
anc Molding methods depend on part ” removed from edges. If the part or where parts are too big o P! 
“ ‘ej is to be painted, it is cleaned with — to make with machined metal dies, 
size and shape, properties desired q 
p . acetone and sanded to remove lubri- bag or contact molding can be used. 
= and planned production quantity. Re- 
; cants. The same types of reinforcement can 
inforcements, and to a lesser degree d d 
; The same techniques are used for be used, although hand-layed mat 
resins, are chosen to fit molding h 
mitela . draw molding thin parts. Here sev- and cloth are more usual than od 
; i le die in this 
sd Matched metal die molding is eral layers of impregnated mat or forms. There is no ma ey 
ns . . cloth are drawn down into the mold work. The reinforcement can be 1m- 
widely used for long production runs “bef ¢ 
oe | as it closes. pregnated with resin before or after 
and for close tolerance parts. Molds a : id I tact 
tal we hese te eek That water oe Any type of press capable of exert- it is put into the mold. In contac 
tes y ‘ : ing 150 psi on the required projected molding, the glass is then rolled to 
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more rarely, electricity. The preform, 
} cloth or mat is put over the die. With 
} complex parts, pieces can be cut from 
» multiple layers of mat or cloth, and 
pie sections can be removed to fit 
deep ribbed sections. Trial and error 
may be needed to find the right cut- 
out shapes. Pieces can be assembled 
on a layup jig, and stapled together 
to hold their shape. Layup dummies 
shorten production cycles, since the 
molds do not get a chance to cool. 
Lap joints in intricate layed-up cloth 
Mat parts may cause section non- 
uniformities, however. 

After the reinforcement has been 
put over the die, the carefully mea- 
sured required quantity of resin is 
Poured over it. Resin quantity is cal- 
culated on a weight ratio basis from 
the weight of the reinforcement. In 
some cases, reinforcement is supplied 
already impregnated with resin, so 
that the molder merely puts the glass 
in the heated molds. 

_The dies are closed slowly to avoid 
disturbing the reinforcement or en- 
ttapment of air bubbles. Cure times 
vary with mold temperatures, resins 
and part section thicknesses. After 
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area can be used. Pressures up to 300 
psi are used on hydraulic presses. 
Die material depends on surface 
desired, production run length and 
complexity of parts. Tool steel. Kirk- 
site, aluminum and Meehanite cast 
iron are most commonly used. Kirk- 
site is cheapest, is cast to close toler- 
ances and scraped clean so that little 
machining is needed. Use only under 
low temperatures and pressures and 
for short production runs are disad- 
vantages of Kirksite. Aluminum, 
though more expensive, allows high- 
er temperatures and pressures and 
longer production runs. Meehanite, a 
fine grain cast iron, can be flame 
hardened around die edges to cut off 
flash. It is more costly than either 
Kirksite or aluminum, gives high 
gloss surfaces, and lasts almost in- 
definitely in quantity production. 
Tool steel is the most expensive die 
material, and the best. It can be pol- 
ished to mirror finish to give excel- 
lent part release. Hard chromium 
plated steel dies give even better fin- 
ish and part release. It should be 
noted, however, that part finish also 
depends on die temperature ; smooth- 





eliminate air bubbles and to press the 
lavers together. In bag molding, a 
thin vinyl blanket is placed over the 
resin-impregnated reinforcement in 
the mold. The edges of the blanket 
are clamped to each other or to a 
metal backing. This makes an air- 
tight enclosure, which is evacuated 
so that the vinyl presses down evenly 
on the whole surface. The part ts 
cured in an oven. Thickness toler- 
ances are wide with contact and bag 
molding, and surfaces are much 
rougher than with matched metal 
dies. 

Two different types of mat and 
preforms are used. These are classi- 
fied by the binder resins. Highly 
soluble binders are used for parts 
cured at room temperature or rela- 
tively low temperatures. These bind- 
ers dissolve in the laminating resin 
to some extent. This allows the mat 
or preform to take the required shape 
without great pressure. Skylights, 
boats, automobile bodies and a great 
many phototypes use high solubility 
binders. Heated, matched metal 


molds require low solubility binders. 
The resin is hotter here, and its vis- 
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cosity is lower. This allows it to run 
through the reinforcing fibers and 
fill the mold cavity. The low solu- 
bility resin remains firm enough dur- 
ing molding to prevent the resin 
from tearing or washing the glass 
fibers out of position to leave resin- 
rich, weak areas in the finished 
product. 

Work has been done with post- 
forming. Some resins have the prop- 
erty of softening somewhat when 
heated after molding. In this condi- 
tion, some forming can be accom- 
plished before the part cools to final 
set. This process is still pretty much 
in the development stage. 

In most of these methods, resin 
and reinforcement are mixed in the 
mold. There is one other technique, 
however, in which mixing is done 
before the compounds get to the 
mold. Polyester-glass molding com- 
pounds are still comparatively new 
and commercially small. Their im- 
portance is growing. These com- 
pounds, composed of polyester resin 
and glass fibers up to 2 in. long, are 
suitable for compression, transfer and 
injection molding. With the right 
techniques, good distribution of the 
fibers can be maintained throughout 
the part. With a glass content of only 
30% by weight, parts molded by 
these methods are not as strong as 
conventional glass-reinforced polyes- 
ter pieces. More intricate shapes can 
be made at lower costs, however. 
Electrical properties are not harmed 
by the increased resin content, and 
many electrical parts are made in this 
way. Glass also gives dimensional 
stability. [See Materials & Methods, 
Jan. 1953, p. 87.] 


Properties and Design 


Specific property data and hard 
and fast design rules or conventions 
are difficult to find, since properties 
are not well defined and experience 
in most applications is lacking. 
Strength, chemical resistance and 
temperature limits vary with the type 
and supplier of the resin. Molding 
variables also have effects. Thus, 
there are no reliable property charts 
for finished materials. Even if there 
were, the absence of practical experi- 
ence with many products and the 
absence of aed nondestructive test- 
ing methods would prevent the engi- 
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Principal yarns in one 
direction 


Yorns in two directions 
90 deg cross 


Yarns in three directions 
0,45 and 90 deg cross 





Diagrams show directional strength control possible with cloth laminates. Unidirectiono| 


cloth can be laid-up with principal yarns (warp) parallel, crossing at 90 deg, or in g 


three-way cross. Square woven and satin fabrics may have warps and fills in line or in 


alternate layers crossing at 45 %. (Owens-Corning Fiberglas Corp.) 


neer from designing to the highest 
property values. Nevertheless, gen- 
eral property indications can be 
given, together with such design con- 
ventions as have evolved from mold- 
ing procedures and the present short 
experience. 

Cooperation between molders, de- 
signers and users is essential. Experi- 
ence and experiment are the only 
reliable guides in deciding on rein- 
forced plastics for a piece and in 
designing the piece. Molders must be 
given complete information on how 
and where a part is to be used, and 
detailed specifications should not be 
set up until some actual parts are 
made and tested. 


Mechanical Properties 


Within practical ranges, tensile 
strength, flexural strength and impact 
strength vary directly with the per- 
centage of glass in the laminate. This 
is true of mat, preform and cloth 
reinforced materials. Within 1/- to 
3-in. limits, fiber length has no 
effect on flexural, tensile or impact 
strength. 

Unlike properly molded mat and 
preform reinforced parts, cloth rein- 
forced products may have definite 
directional properties in the flat di- 
rection. Plain weave fabrics give a 
uniform strength pattern through 
180 deg. With contact molding and 
vacuum laminating, air bubbles are 
easy to remove and a homogeneous, 
strong product is obtained with plain 
weave fabrics. Long shaft satin weave 
fabrics are best used where light 
weight and high strength in all direc- 


tions is required. With thick satins 
high-strength laminates are easier to 
make, since layup costs are reduced 


Unidirectional fabrics are recom 
mended to give maximum strength 
in one direction. They are valuable 
where the loads can be definitely 
established for the finished part. Uni- 
directional fabrics can also be used 
to give additional strength or impac 
resistance in local areas. They give 
extreme strengths with minimun 
weight. Because unidirectional fab 
rics must be cross-laminated, how. 
ever, they raise costs by increasing 
hand labor involved. 


The highest over-all strength prop 
erties are found in the thin glas 
cloths and in laminates employing 
them, at least on the outer stressed 
surfaces. Over-all strength decreases 
as fabric thickness increases. The 
diminishing effect of increased thick- 
ness is greatest in compression. |m- 
pact strength, however, varies direct 
ly with the thickness. That is, thicker 
fabrics have higher impact strengths 

Many parts are built up of sever! 
layers of mat and/or cloth. Sin¢ 
each type of cloth has its own modu 
lus and strength qualities, unevet 
cooling after molding could concet\ 
ably cause warping. If the layers att 
put on so that the reinforcement 
symmetrical around the neutral x's 
this danger is removed. Such an 4 
rangement is important when dime 
sional stability is desired. 

One problem is low modulus 0 
elasticity in flexure. To get the sam 
resistance to bending as steel, matt 
rial must be over twice as thick. Thi 
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reduces the weight advantages and 
increases cost. Where flexural loads 
are involved in parts requiring mini- 
mum weight, sandwich construction 
can be used. The laminated skins are 
fully stressed in tension and com- 
ression and the core serves pri- 
marily as a spacer. Properly designed, 


sandwich construction offers maxi- 
mum rigidity with minimum weight. 
The primary limitations are that they 
possess low impact resistance because 
of stiffness and thinness of the sur- 
face laminates, and they are relatively 
expensive to fabricate because of the 
hand labor involved. 


Table 1—Properties of Cloths 















































| Break Strength, 
Lb/In. Width 
| a — 
Thickness, Weight, | | 
Cloth Yarn Construction In. Oz/Sq Yd Warp | Fill 
SQUARE-WOVEN FABRICS 
A 450-1/2 | 40 x 39 0.003 2.09 | 100 70 
. 225-1/3 | 42 x 32 0.007 | 6.0 | 250 200 
| 
Cc 225-2/5 | 28 x 16 0.015 12.20 450 350 
UNIDIRECTIONAL FABRIC 
} 
D Warp— | | | 
225-3/2 48 x 30 0.009 8.90 610 56 
Fill— 
450-1/2 
LONG-SHAFT SATIN WEAVE FABRICS 
| j | 
e | 225-1/3 | 57 x 54 0.0085 | 8.90 | 310 | 310 
| | | 
F | 225-2/2 60 x 56 0.013 12.40 | 390 380 











Table 2—Typical Properties of Cloth Base Polyester Laminates 








Compress- | Modulus | 
Cloth Tensile ive Flexural Bearing Shear in \lzod Impact 
(See Str., Str., Str., Str., Str., Flexure, | Str., 
Table 1) Psi Psi Psi Psi Psi Psi Lb/in. 
A 40,400 36,200 57,100 36,600 18,500 2,860 16.8 
4 40,600 25,300 53,200 46,800 19,300 3,340 19.0 
C 35,400 15,400 41,100 31,900 18,100 2,360 30.7 
D 84,600 47,100 107,400 41,100 26,800 5,370 52.2 
(Parallel) 
D 47,800 39,800 68,800 43,300 20,300 2,760 27,600 
(Cross) 
E 36,800 35,900 | 61,200 | 41,600 18,600 3,220 19.3 
F 49,400 26,900 57,900 34,300 19,000 3,250 25.4 





























Data courtesy Owens-Corning Fibreglass Corp. 
NOTE: The cloths in Table 1 are typical. The table is not all-inclusive, 


The laminate properties in Table 2 are based on a particular resin and cloth finish. 


‘or illustration purposes only. 


FEBRUARY, 1953 


They are given 


Temperature, Corrosion and 
Moisture 


Strength, including impact 
strength, improves as the femperature 
goes down, even down to —110 F. 
Strength decreases with rising tem- 
perature. In air, temperatures up to 
250 F can be taken continuously, 
with intermittent temperatures up to 
300 F. Continuous temperature is 
limited to 180 F in water or alkalies. 
Resin manufacturers should be con- 
sulted for the heat distortion point of 
each resin, however. 

Since glass fibers do not shrink or 
stretch under moisture change, have 
a low thermal expansion coefficient, 
and are strong enough to resist ex- 
pansion by the resin, laminates are 
quite dimensionally stable. Thermal 
expansion of the material is about 
16 x 16 per deg F. This changes 
slightly with glass content. It is close 
to the expansion rate of aluminum 
alloys. 

Thermal transmission rate for male 
laminates is about 1.5 Btu/hr/sq 
ft/in./deg F. It increases directly 
with the volume percentage of glass. 

Weathering tests over a period of 
time equivalent to several years of 
exposure under the severest condi- 
tions have indicated no significant 
effect on laminate strengths other 
than a slight yellowing of the plastic 
material. When immersed in water 
for 14 days and tested while wet, 
these laminates retain 80% of their 
initial dry strength. 

Reinforced plastics have good re- 
sistance to many corrosive chemicals. 
Many acids, solvents and weak to 
medium bases can be handled suc- 
cessfully. Am accompanying table 
lists resistance of reinforced plastics 
to common chemicals, 


Machining, Joining and Finishing 


Glass-reinforced polyester can be 
machined, in general, with standard 
steel working equipment. They are 
similar in machining characteristics 
to canvas-base phenolics. 

Joints are made with polyester 
resin adhesives. Lap joints of 200- to 
500-psi mye ie can be obtained. 
These are adequate where prying, 
peeling and shock are negligible. The 
only really strong cemented joint is 
one made by pressing one tube inside 
another. Before bonding, surfaces 
should be lightly sandblasted. Bonds 
to metal are usually poor. 

Bolted joints are commonly used 
when molded sections must be 
joined. Flanges are reinforced by 
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Table 3—Physical Property Requirements, Structural Glass-Reinforced 
Polyester (U. S. Air Force Specification 12049). 














Federal Specifi 
cations L-P-406 Property and Require 
Method No Test Conditions ments 
Bee Ee 
| } 
| 
1031 Langent I portiona ; 1 S YUU) 
1031 Modulus of elasticity, fl al, initial, ps 2.5 x 108 
1011 Ultimate strength, tensile, psi 35000 
1011 Yield strength tensile, 0.2 offset, ps! 25000 
1011 Modulus of elasticity, tensi e, initial, psi 2.5 x 106 
1021 Ultimate trength, compress! e, edgewise, psi 25000 
1021 Yield strength con pressive, ilgewise, 0.2%, offset, psi 24000 
1021 a ulus of eee aga rea ge cer te wise initial, psi 2.5 x 10 
1071 mpact strength, edgewise, notched Izod, ft lb per in. notch 7 
2021 Fieeaaane, in. per min (max ] 
7031 Water absorption, max, 24-hr immersion 1.OoY, 
7031 Thickness increase, max, 24-hr immersion 0.57 
1081 Rockwell M hardness 95 
PROPERTIES AT 160 F 
1031 Ultimate strength, flexural, flatwise 23000 
Modulus of elasticity, flexural, psi 1.9 x 10° 











* Plus 10% Styrene Monomer. 


extra layers of glass cloth or mat or 
by metal inserts. These metal inserts 


can be molded material 
without difficulty. 

Surface finish may be somewhat 
of a problem, particularly where 
shiny solid color finishes are desired. 
These materials do not have out- 
standing abrasion resistance. No fin- 
ish has yet been developed to give 
them enough surface hardness to 
compete with metals in places where 
abrasion is encountered. Smoothness 
can be obtained on molded surfaces 
and cut edges, however, by coating 
with volyester resin. 


into the 


Electrical Properties 


For electrical applications, the low 
































loss factor, good arc resistance and 
high dielectric strength at high fre- 
quencies of reinforced plastics are 
valuable properties. According to 
manufacturers, electrical grades of 
glass-polyester are competitive in 
price with cotton filled phenolics, but 
have greater impact strength, arc re- 
sistance, heat resistance, dimensional] 
stability and moisture resistance. 


Shapes and Tolerances 


[There is no size limit on parts. 
Parts made in matched metal molds 
are restricted by the size of presses, 
but bag or contact molded pieces 
have no such restrictions. 

Any shape can be made that can 
be taken out of a mold. Undercut 









































parts must be made in pieces, fo; 
example. It is advisable to keep | 


radii on all corners. 7 
sections should be 


— OC 


to 14-1n. 
avoided, as s 
ibrupt section changes. Deep in 
these n- 
followed Side 


! pe 1 
snould have 1 MminiNull draft 


and ribs can be made if 
ventions are 
deg for shallow parts and 3 de 
deep parts. 

Part tolerances depend on mold 
tolerances and shrinkage. One mold. 
er suggests that 0.1 in. in 24 in. isa 
reasonable specification. Biggest un- 
certainty arises from: (1) a molded 
part shows different shrinkages on 
each dimension; and (2) these 
shrinkages are not exactly predict- 
able. Shrinkage on each dimension is 
very nearly constant, however. Once 
a mold is made, parts show little 
dimensional variation. 







Applications 





Over half of the glass-polyester 
parts now being made are for mili- 
tary applications. It would be impos- 
sible to publish a complete list of 
major applications, even if such a list 
could be made up. In the following 
section, a limited number of interest- 
ing applications are mentioned. In 
each case competitive advantages are 
given. This may give the reader a 
better idea of the possibilities for 
reinforced plastics in his own prod- 
uct. 

Tanks, pipe, hoods and ducts are 
made of these materials. The com- 
bination of corrosion resistance and 



































For practical ranges, tensile, flexural and impact strengths vary directly with the volumetric percentage of glass in mat and preform 
moldings. All other things being equal, a study of resin ee ape igh aan ee aa strength of 
unreintorced resins is comparatively low, and is omitted for clarity at right. (Owens-Corning Fiberglas 
50,000 
40,000,-— _- 3 40 
- A m4 
o -= 40,000 : 
2 30. ae fo 5 30 
| 30900 £ | , 
1. = 
: wages as 
3'% , F A ' 
10000 H— 
kara og eos Ks :° 1020 40 50 
Glass fiber content,% by volume 0% 7° "8 ho Gloss fiber content, % by volume 


Range for unreintorced polyester resins 


10 20 
Gloss fiber content, % by volume 
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Complex airplane ducting can be molded comparatively easily, without the expensive tools that would be needed for aluminum. Rein- 
forced plastic also saves weight. (Owens-Corning Fiberglas Corp.) 


strength is the big selling point. 
Pressures contained cannot be very 
high, unless some seepage through 
the pores can be tolerated. Applica- 
tions have been made in processing 
and electroplating in chemical, paper, 
textile, metal finishing and allied in- 
dustries. Large duct systems carry 
away fumes from automatic pickling 
and phosphating machines. A recent 
job includes 500-gal tanks and neces- 
sary pipe and fittings for a laboratory 
waste system. Truck water tanks have 
been successful, with light weight 
and rust resistance the big advan- 
tages. Crude oil tanks, bolted to- 
gether in sections, resist hydrogen 
Sulfide, salt water and electrolytic 
action. Equipment which must be 


cleaned thoroughly and requires an 
enamel smooth surface is not fair Glass-filled polyester insulating material is cold punched in thicknesses up to Yq in. 


vy 


game, however. The glass-plastic sur- 7 (Glastic Corp.) 
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Table 4—Typical Corrosion Resistance 

















_—s 
% Change % Change 
Thickness Weight 
After 1 Week, After 1 Week, 

Reagent Temperature % % Visible Effect 
Sulfuric Acid 10% Room 0.23 +-0.018 Sl. surface attack — 
Sulfuric Acid 10% Steam bath 33.0 14.8 Badly attacked 
Sulfuric Acid 96% Room Completely broken up 
Nitric Acid 10% Room +0.28 —1.63 Unchanged 
Nitric Acid 10% Steam bath +1.8 —11.9 Slight attack 
Nitric Acid 70% Room +19.0 +-23.9 Badly attacked 
Hydrochloric Acid 10% Room +6.2 —1.57 Unchanged 
Hydrochloric Acid 10% Steam bath +9.5 —6.92 Sl. surface attack 
Hydrochloric Acid 36% Room +2.0 —0.89 Cons. surface attack 
Acetic Acid 99% Room +1.1 +0.75 Slight surface attack 
Acetic Acid 10% Steam bath +20.0 —7.48 Cons. attack soft 
Sodium Hydroxide 10% Room +2.5 —3.77 Sl. surface attack 
Sodium Hydroxide 10% Steam bath +51.0 +29.0 Swollen soft cons. attack 
Sodium Hydroxide 40% Room —0.6 —0.87 Cons. surface attack 
Zinc Chloride 10% Room +0.4 +0.20 Unchanged 
Zine Chloride 10% Steam bath +1.0 +0.62 Unchanged 
Water 10% Steam bath +2.1 +1.2 Vsl. surface attack 
Methanal 10% Steam bath +1.2 +1.69 Unchanged 
Butanal | 10% Steam bath —3.7 +0.12 Unchanged 
Butanal 10% Steam bath +3.6 +2.9 Vsl. sarineh attack 
Ethyl Acetate 10% Room +3.6 +2.87 Sl. surface attack 
Butyl Acetate 10% Room +1.3 +0.086 Unchanged 
Butyl Acetate 10% Steam bath +11.0 +7.6 Slight surface attack 
Acetone 10% Room +5.7 +5.08 Sl. surface attack 
Cyclo Hexane 10% Room Unch. +0.09 U. sl. 
Cyclo Hexane 10% Steam bath +100% 46.3 Badly attacked soft 
Tetrachlor 10% Room —1.8 +3.57 Vsl. surface attack 
Tetrachlor 10% Steam bath —0.5 —4.2 Sl. surface attack 
Tetra Chlorolirium | 10% Room +1.0 —}3.27 Sl. surface attack 
Tetra Chlorolirium | 10% Steam bath +7.3 +T5.79 Sl. surface attack 





Tests made by Shawinigan Chemical Co. on glass-mat reinforced filled polyester resin produced by Molded Resin Fiber Co. 


face retains dirt. 

Trays and tote boxes made of rein- 
forced plastics are light, strong and 
chemically resistant. They are easy to 
make, but cost more than similar 
metal products. In some cases, glass- 
plastic has not been durable enough. 
Deep trays, for example, were made 
too thick and lacked resiliency so that 
they broke in hard usage. Thinner 
walls and metal wire reinforcement 
at the top edges may be the remedy. 
Materials handling trays for bakery 
trucks are made in quantity. Pans and 
trays for water evaporation and 
chemical handling are also in com- 
mercial production. 

Radomes were one of the first ap- 
plications, and are still important. 
The material is strong enough to 
withstand the air pressures in aircraft 
applications. Corrosion by salt water 
and rain is no problem. Most im- 
portant of all, glass-polyester is 
transparent to electromagnetic radia- 
tion. Solid and honeycomb structures 
have been used. Probably no other 
material could do the job. Some of 
the largest glass-polyester pieces 
made are radomes. 

Some work has been done on ma- 
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Planetorium dome was molded in sections and bolted together. Light weight and ¢9Y 





molding to curved contours are selling points. (Winner Manufacturing Co.) 
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One-piece boat hulls resist corrosion, sunlight, worms, termites and rot. Light weight and 


reasonable cost are other advanages. (Beetle Boat Co., Inc.) 


Table 5—Typical Minimum Properties of Electrical Insulation 
Glass Reinforced Polyester 








Property Standard Flame Resistant 

Flexural strength, psi, min 20,000 34,000 

100 hr at 302 F 20,000 32,000 
Modulus of elasticity, psi, min 1.3 x 106 2.84 x 106 
Impact strength, Izod, flatwise, ft-lb/in. min 12.0 19.2 

100 hr at 302 F 12.0 25.0 
Tensile strength, psi, min 10,000 17,000 
Compressive strength, psi, min 33,500 53,000 
a Rockwell M, min 85 90 
Water absorption, 7%, max 0.60 0.75 

100 hr at 302 F 1.60 1.75 
Shrinkage—100 hr at 302 F, shrinkage shall not exceed 1.0% in any direction. 
Dielectric strength, v/mil, min? 300 250 

After 100 hr at 302 F 300 250 
Arc resistance, seconds, min? 125 40 


Insulation resistance, after § days at 125.6 F+3.6 F — 
Warp or twist—standard conditioning and 100 hr at 302 F, shall not exceed the following: 


Thickness, In. Warp or Twist, % of Length, 'Max 








Over 1/15 to 1/4 incl ;, 
Over 1/4 to 3/4 incl 0. 
Over 3/4 to 1 incl 0. 


0 


5 
25 





Referee Methods: 


Conditioning ASTM D229 
Flexural strength ASTM D229 
Modulus of elasticity ASTM D790 
Impact strength ASTM D229 
Tensile strength ASTM D229 
sm i strength ASTM D229 
Hardness ASTM D229 
Water absorption ; ASTM D229 
Arc resistance ASTM D495 
Dielectric strength ASTM D229 
Insulation resistance ASTM D257 
Shrinkage ASTM D709 
Warp and twist ASTM D709 








a 








NOTES: ' Length of dimension along which warp or twist is measured (on basis of 36-in. length). 
2 After conditioning for 48 hr at 122 F, unless otherwise indicated. 
* After specified conditioning, test shall be conducted at 125.6 F and 100% RH using tapered pin 
electrodes and applied voltage of 200 v. 


age Adapted from General Electru. Co. Specifications 
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Radomes are an extremely successful ap- 

plication. Strong molded reinforced plastic 

skin is transparent to radar waves. (Owens- 
Corning Fiberglas Corp.) 


chine housi»,, particularly to re- 
place aluminum castings. A photo- 
electric engraver cover provides good 
insulation to the machine, and 
grounds out electrical interference 
through a molded-in copper screen. 
Reinforced plastic cases are being 
studied by military authorities for 
nonportable typewriters. These would 
replace wood and metal at 50% 
weight saving. Unless weight, elec- 
trical insulation or corrosion resist- 
ance is of prime importance, how- 
ever, metal housings will almost al- 
ways be cheaper. 

A big use of glass-reinforced poly- 
esters is in electrical insulation, pri- 
marily as a replacement for pheno- 
lics. This replacement is strictly on 
the basis of lower cost and/or better 
properties. Compression molded 
parts and parts stamped from sheet 
are used. The higher cost in relation 
to canvas and paper-phenolics is off- 
set by greater strength, impact re- 
sistance rigidity and by the ability to 
take higher operating temperatures 
and temporary overload temperatures 
without blistering, embrittlement or 
shrinkage. More vibration can also 
be taken. Glass-polyester is also 
easier to punch into intricate shapes 
than asbestos-phenolics. 
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unit 





out-performs 


metal 


cabinets 


acoustically. 


(American 


Cyanamid 


The 
Co.) 
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| Navy two-piece loudspeaker housing is example of preform molding. 
| 
| 





Airplane seat is outstanding for light weight anc 
strength. Cloth and mat reinforcement are used. 
Riveted aluminum seats were heavier and more 


expensive. (DeHavilland Aircraft of Canada Ltd.) 





Glass-polyester ducts, hoods and tanks are used in chemical equipment. Cor- 


rosion resistance and strength are required. (Chemical Corp.) 


_ 
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In Class B motors, glass-polyester end laminations 





Patterns and fixtures for aircraft parts are molded of glass-polyester in insulate coil turns without becoming brittle in se 
intricate shapes quickly, easily and economically. (Republic Aviation Corp.) ice. (Glastic Corp.) 
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Safety helmets and even military body 
armour have been molded in glass-poly- 
ester. Light weight and high strength are 


valuable in these cases. (Auburn Button 




















tions 
serv: 


Glass-reinforced polyester track rail support plates have the required strength, corrosion 


resistance and resiliency. (Dynakon Corp.) 


In electric motors’ and generators, 
slot sticks, slot cell bottom spacers 
and intercoil separators, armature 
end laminations, coil end washers 
and coil head insulation are being 
converted to this material. Electrical 
shim stock, electromagnet intercoil 
spacers, control finger panels, trans- 
former spacers and terminal locks 
are also good applications. Moisture 
and tracking resistance are important 
in these spots. The material is used 
in chromium plating anti-saggers. 
Here it resists attack by the bath and 
retains its strength, rigidity and in- 
sulating value. 

Ducts for the B-47 jet bomber 
have been molded from preforms. 
Weight saving was one advantage 
over aluminum. In addition, molding 
of the complex duct shapes was 
easier. Special tools and fixtures 
would have been needéd to make 
aluminum ducts. Heating and ven- 
tilating ducts and the fuel-vent sys- 
tem are now made of reinforced 
plastic. Junction boxes and most of 
the safety equipment are other B-47 
applications. Other military applica- 
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tions are crash helmets and bullet- 
proof vests. Strength and _ light 
weight are the desirable properties in 
these products. 

Two of the largest fields of ap- 
plication are in furniture and archi- 
tectural materials. In utilitarian in- 
dustrial and military shelters like 
plane housings and _ refrigerator 
buildings, light weight, corrosion re- 
sistance, strength and, to some ex- 
tent, heat insulating value are re- 
quired. In some places unpigmented 
translucent material is used in win- 
dows. A soft diffuse light is admitted 
and breakage is eliminated. The same 
properties are valuable in lamp 
shades. The ability of the material 
to be molded easily into complex, 
interesting shapes has encouraged 
its use in chairs and corrugated and 
patterned wall panels and screens. 

Inner door liners for commercial 
beverage coolers are being molded 
successfully. Finishing problems have 
so far stood in the way of similar 
domestic refrigerator liners. 

A very successful application has 
been in small boats. The material is 


Works) 





Westinghouse blower fan was switched to 


reinforced plastic from aluminum, cast iron, 
malleable iron, and bronze. Low inertia 
and corrosion resistance are desirable. Cost 
was lower than for bronze, malleable iron 
and sand cast aluminum. Costs were about 
equal for permanent mold aluminum. Un- 
machined die cast aluminum was slightly 
cheaper than reinforced plastic. (Glastic 
Corp.) 


impervious to corrosion by salt water, 
sunlight, worms, termites, barnacles 
and rot. It can be molded easily into 
any shape the hull designer wants. 
The light weight of glass-polyester 
hulls is also an advantage. Many of 
these boats are used by civilians and 
by the armed forces. 

A recent, well publicized applica- 
tion is car bodies. Only custom-made, 
or special, low-production bodies are 
being considered. The material is 
strong enough to make a good body. 
Its big advantage is that relatively 
cheap molds are required for a given 
shape, so that custom bodies do not 
have to bear the cost of expensive 
dies required with metal. Thus, a 
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quantities. 











new field of comparatively low- 
priced special bodies is opened up. 
Another automotive use is in die 
models and short-run stamping dies. 
| These dies do not last as long as 
alloy steels, of course, but are much 
cheaper and easier to make. 


A number of other applications 
are in the tooling up stage or have 
just gone into production. Light 
| weight bath tubs for house trailers, 

loud speaker horns, shower stall 
bases and liners for ice chests and 
| frozen food containers are examples. 
| Pressure containers for dispensing 
hot and cold beverages are in the 


same class. Another candidate is 

table top and panel material made 
| by molding the material around 
Balsa cores. 





Aircraft ducting and inclosures of glass cloth-polyester are being used in increasing 


Weight advantage is gained over aluminum. (Flexfirm Products) 





Reinforced plastic case for nonportable typewriter is under consideration 


ws 


by the military 
weight saving. (Winner Manufacturing Co.) 
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Relationship Between Mechanical Properties and Hardness of Steels 


The mechanical properties of a heat treated steel are 
largely determined by its structure. A steel having a 
pearlitic structure is soft, one having a martensitic 
structure is very hard, while steels having intermediate 
structures have hardness values lying between these 
limits. Reheating a steel having a martensitic structure 
results in the softening of the steel. By a suitable selec- 
tion of the tempering temperature it is possible to ob- 
tain the same hardness in a fully quenched and tem- 
pered steel as in one in which pearlite or intermediate 
structures have been obtained directly. However, the 
yield strength and toughness are usually greater for a 
given hardness if the steel is processed through the 
martensitic step. 

Numerous tests have shown that a definite relation- 
ship exists between the hardness and other mechanical 
properties of fully quenched and fully tempered car- 
bon and alloy steels. The chemical composition can 
be varied widely and many combinations of carbon 
and alloying elements can be used to obtain the same 
properties, providing the steel can be hardened 
throughout to martensite. The relationship does not 


hold for steels which do not meet this requirement. 
By determining the hardness of fully quenched and 
fully tempered steels, it is possible to obtain a useful 
approximation of the yield point, tensile strength, 
elongation and reduction of area of such steels without 
performing a tensile test. 

Steels vary greatly in their response to heat treat- 
ment. Practically all carbon steels and some low alloy 
steels are fully hardenable only to a very shallow 
depth in sections over 1 in. even by drastic quenching. 
Other low alloy steels are hardenable throughout in 
large sections. By determining the hardenability of a 
steel, it is possible to obtain an estimate of the maxi- 
mum section which can be hardened throughout, a 
necessary requirement if the relationship between 
hardness and other properties is to be valid. 

The following table shows this relationship. It is 
more accurate for steels containing 0.30% or more 
carbon than for lower carbon steels. Steels containing 
less than 0.30% carbon usually have yield points 
which are lower than those shown. 

















Rockwell | Brinell Tensile Yield | % | % 
— Hard- Strength, Point, Elong Red of 
Hardness ness Psi Psi in 2 In. Area 
4 197 93,000-103,000 69,000-78,000 22-28 60-68 
16 207 98,000-108,000 73,000-84,000 21.5-27.5 59-67 
18 217 103,000-114,000 76,000-—90,000 21-27.5 58-66 
20 223 106,000-117,000 79,000-93,000 20.5-26.3 57.5-65.5 
22 235 112,000—-124,000 85,000-99,000 20-25.5 56 .5-64.5 
24 248 118,000-131,000 92,000-107,000 19.5-24.5 55-63 
26 262 124,000-138,000 99,000—114,000 18 .5-24 54-61.5 
28 277 131,000-146,000 107,000-122,000 18-22.5 | 52-60 
30 293 138,000-154,000 116,000-131,000 17-22 51-59 
32 311 146,000-164,000 125,000-141 ,000 16-20.5 49-57 
34 321 151,000-170,000 131,000-146,000 15.5-20 48-56 
36 341 160,000-180,000 141,000-157,000 14.5-18.5 46-54 
38 363 171,000-193,000 153,000-170,000 13.5-17 43.5-51.5 
40 379 178,000—201,000 163,000-179,000 12.5-16 | 42-50 
42 401 188,000—222,000 | 176,000-185,000 11-15 | 40-49 
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Assure Uniformity 
in Cold and Hot Punching 


"RCI 





PLYOPHENS 


@ Reichhold Chemicals’ Plyophen line 
includes varnishes developed specifically 
for use with the sheet stock employed in 
cold and hot punch operations. These Rc! 
job-designed Plyophens assure uniformity. 
They give such superior quality that the 
usual xxP treatment assures laminates that 
meet NEMA specifications for xxxP mate- 
rials. If you are not already familiar with 
these rc1 Plyophens or the many other RcI 
job-designed bonding and laminating 
resins, call or write... 


REICHHOLD CHEMICALS, INC. 
630 Fifth Avenue, New York 20, N. Y. 


Creative Chemistry ... Your Partner in Progress 


HEIGHHOL 


Synthetic Resins * Chemical Colors * Phenolic Plastics * Phenol 
Glycerine ¢ Phthalic Anhydride * Maleic Anhydride 
Sodium Sulfate * Sodium Sulfite 
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Properties and Applications of Some Common Plastics 





| 


Forms Supplied and 
Fabricating Methods 


| Typical Present Uses 


sei Properties and Performance Characteristics 





MOLDING MATERIALS 





Styrene 


|Molding powder for injection|An unusually wide range of|General purpose available in a complete range of trans- 
jand extrusion molding for alljapplications, including: battery lparent, translucent and opaque colors including natural 


Adaptable to machine blowing 
and compression molding. 
General purpose material, heat 
resistant, and improved im- 
pact strength are available. 


and displays, 
clocks, housewares, toys. 


| 
| 





types of machines and molds.|cases, refrigerator parts, equip-|crystal of exceptional clarity. Hard, rigid, with high 
ment housing, radio cabinets,|dimensional stability. Excellent chemical and solvent re- 
wall tile, fluorescent light fix-|sistance, tasteless, odorless and nontoxic. An excellent 
tures, television parts, signs|electrical insulator. General purpose satisfactory at tem- 
packaging,|peratures up to approximately 180 F. 


Heat resistant 
material has higher heat resistance (up to about 200 F). 
Improved impact strength of general purpose styrene, 
and exceptionally good gloss for an impact material. 





Modified styrene plastic mold- 
ing powder with markedly 
higher heat resistance for in- 
jection and extrusion molding 


For applications such as mili-|Good color range, exceptionally high heat resistance 
tary items, surgical and hos-|(up to 234 F) and good electrical properties, excellent 
pital instruments, nursery ar-|dimensional stability, good mechanical properties and 
ticles and electrical appliances. |shock strength. Unaffected by weak acids and alkalies. 








Phenolic 


Supplied in molding com- 
pounds with various fillers 
Particularly suitable for com- 
pression and transfer molding. 
and can be molded in auto- 
matic molding machines and 
other types of equipment. 


For heavy-duty products such 
is washing machine agitators 
equipment housing, junction 
blocks, pulleys, casters. 
handles for electrical tools and 
cooking utensils, camera cases,| 
closures. | 





Excellent resistance to alcohol, oils, greases, petroleum 
derivatives, other solvents and weak acids. Tasteless 
and odorless, making it particularly adaptable for clo- 
sures. Outstanding heat resistance combined with surface 
hardness. High-impact strength compounds available for 
heavy impact applications. Electrical grade compounds 
have superior dielectric strength, low dielectric constant 
and power factor. Special closure compounds have high 


itorque strength. 





Melamine 


‘Supplied as thermosetting 
molding compound for com- 
pression and transfer molding 
made from melamine resin 
with mineral fillers and cellu- 
lose fillers. 


Particularly suited to applica- 
tions requiring good arc and 
track resistance, such as all 





kinds of electrical, electronic 
and radar equipment: circuit 
breaker parts, terminal blocks, 
‘connectors, insulating tubes. 





| 
| 


| 


Strength properties comparable to phenolics. Excellent 
resistance to alkalies, oils, greases, petroleum deriva- 
tives, alcohol, organic solvents and weak acids. Remark- 
able surface hardness, durability, weathering and aging. 
Good moldability around inserts with fast cure and 
outstanding mold release. 





FABRICATING MATERIALS 
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Vinyl Chloride 


“alivlose 
Nitrate 


Supplied as film and flexible 
sheeting in rolls, in a variety 
of uniform gages. Can be 
printed, embossed or molded. 
Also available in several em- 
bossed patterns. Special heavy 
gage formulations available 
with good flexibility at low 
temperatures. Inlaid vinyl 
sheeting, with an inlaid pearl 
pattern, supplied in flexible 
sheets 23 by 54 in. 


Typical applications for the 
flm are draperies, shower 
urtains, tablecloths, closet ac- 
cessories, aprons and rainwear 
Low temperature flexible used 
for heavy duty rainwear and 
yrotective storage coverings 
for machinery and _ heavy 
‘equipment. Inlaid serves as 
upholstery for dinette chairs. 
hampers and small pieces of 
‘furniture. 





Color clarity and uniform gage are outstanding qualities 
of film. Wide color range available in transparent, trans- 
lucent and opaque colors. Has good tear strength and 
is not affected by moisture, mildew, or weak acids and 
alkalies. Tasteless, odorless, and nontoxic. Low temper- 
ature flexible is extremely tough and has excellent flexi- 
bility at low temperatures. Inlaid sheeting has good 
dimensional stability, works easily, can be tacked or 
cemented, and has a beautiful pattern that will not wear 


off. 





Supplied in sheets 20 by 50 
in. im varying thicknesses 
Adaptable to heat forming, 
blow molding, stamping, ma- 
chining, drawing, and other 
standard fabricating methods 
Extremely wide range of beau- 
tiful patterns. 


Typical applications include: 
eyeglass frames, toilet seats, 
hamper tops, piano keys, 
drawing instruments and cut- 
lery handles. 


Exceptional toughness and beauty and variety of pattern 
possibilities are outstanding characteristics of Nitron 
available in no other plastic. Good mechanical proper- 
ties, resilient but not elastic. Attacked by some organic 
solvents but resistant to weak alkalies and weak acids. 








Cellulose 
Acetate 









T HOD! 





Supplied in sheets 20 by 50 
in. from 0.005 to 0.250 in. in 
thickness, and in continuous 
tigid film both clear and col- 
ored in widths up to 60 in. 
Adaptable to heat forming, 
blow molding, stamping. 
drawing, machining, and other 
standard tool methods. Con- 
tinuous material on _ rolls 
allows more economical cut- 
ting, and is adaptable to con- 
tinuous fabricating methods 


roll printing. 





such as beading, plating and 


Glare screens, goggles, sun- 
glass frames, toys and novel- 
ties are typical applications 
stamped from sheets. Con- 
tinuous in pastel colors forms 
beautiful !amp shades. 





Supplied in a wide range of colors including transpar- 
ents and clear crystal. Good toughness and excellent 
mechanical properties. Resilient but not elastic. 
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How to get 
n all-star casting _ 


4. 





Are failures of cast parts costing you time and money ? 





Production stoppages — machinery breakdowns — frequent 
repairs and parts replacement? 

Then you may find an INCO Nickel or Nickel Alloy 
casting the ideal solution to your difficulties. 

You can depend on Nickel and Nickel Alloy sand, 
centrifugal and precision castings wherever rough treat- 
ment and rugged operating conditions prevail. As these 
five examples show. they are strong. They maintain prod- 





uct purity. They resist erosion. corrosion and abrasion. 


If one of your present castings is giving you trouble, 
let us help you solve the problem. Tell us what your 
trouble is and our casting specialists will be glad to give 


you our recommendations. 


Hy THE INTERNATIONAL NICKEL COMPANY, INC. 


| 67 Wall Street, New York 5, N. Y. 


Sand, Precision and Centrifugal >. 
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ABRASION RESISTANCE 


This “S’® Monel sand-cast impeller gave 
367% longer service than previously used 
metals despite the abrasive action of “coke 
| breeze.” Spinning at 1750 rpm in a gas 
company’s quenching operation, this “S” 
| e Monel impeller served without trouble for 
22 months, more than 3 times as long as 
some other metals. Such hardness and 
toughness of “S” Monel castings cut repair 
and replacements costs . . . save time, 
trouble and money. 








140 





Been es Tidal o - 


| ad, Inco Castings ,* 






STRENGTH 


The gear-end idler, idle-end hanger, ring 
gear and pinion of this Monel® tumble- 
must support the heavy 
load ... stand up under the torturous grind- 
ing of the gears.. 
of the barrel... resist the corrosive action 
of acid and alkaline solutions. That’s why 
they’re made of cast Monel 


pickling barrel 


x 








¥ Withstanding high pressure steam blast # 


ki 


Bi me 


.the constant jouncing 


PURITY MAINTENANCE 


This cast Monel filter is guarding product 
purity in the manufacture of a well-known 
pharmaceutical product. Monel’s high re. 
sistance to corrosion makes it invaluable 
wherever industry needs freedom from 
harmful metal contamination. 








EROSION RESISTANCE 





three times the speed of sound and 800'°T 
these cast Monel nozzles are still in « 
cellent operating condition after 30 year 
of service. Records like this show t i j— 
longer equipment life and excellent pe iy 
formance that can be expected from Mont yh 
castings. # 





i: Sag 


CORROSION RESISTANCE 


Chlorine would chew up tank car val 

parts unless they were highly corrosi! 

resistant. That’s why the Chlorine Insti: yy S$ 
recommends the use of Monel for pat! 
like this investment cast valve stem. | iy 
your problem is corrosion, it is more thi i) 
likely that you can find a practical 
to solve it economically with [NU 
castings. 
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PROPERTIES AND APPLICATIONS OF SOME COMMON PLASTICS 





_—— 


Forms Supplied and 
(Fabricating Methods 


| 


Typical Present Uses 





General Properties and Performance Characteristics 





EXTRUDING, CALENDERING AND LAMINATING MATERIALS 





Vinyl Chloride 


Supplied as a dry powdered 
resin and in the form of a 
series of special compounds 
for profile extrusion and wire 
coating. Also used in the in- 
jection molding of the elasto- 
meric items. Particularly 
suited to dry blending opera- 
tion. 


Calendered into film and 
sheeting for upholstery, dra- 
peries, shower curtains, rain- 
wear, protective covers and 
packaging. Extruded in the 
form of garden hose, gaskets 
and all types of profile extru- 
sions, and widely used for 
wire coatings. 


exceptional color uniformity. For garden hose, good re- 
sistance to weathering, aging and wear are properties 
furnished by the material. For rainwear, good flexibility 
at low 
strength are outstanding characteristics. 


Vinyl chloride is compounded with plasticizers and 
fillers to bring out the properties best suited for par- 
ticular products. For curtains and draperies. Provides 


temperatures combined with toughness and 





Viny! Butyral 





Continuous adhesive film in 
clear and green-shaded form. 


Used as the interlayer for 


laminating safety glass. 


Tough and resilient, high adhesion to glass, clear trans 
parency and freedom from haze. Green-shaded material 
produced in graduated tones to reduce sun glare. 





roduct 
known 
gh re: 
aluable 
| from 


Melamine 





Melamine resins supplied as 
soluble spray dried powders 
for laminating paper, cloth 
and fibers. 





Phenolic 


Supplied as solutions in alco- 
hol or other organic solvents, 
or water. Applied as laminat- 
ing, bonding and impregnat- 
ing resins for paper, fibers and 
abrasive grains. 





For beautiful, practical sur- 
faces for table and counter 
tops, and for all kinds of fur- 
niture. 


Produces a tough, durable surface with pleasing decora- 
tive values. Melamine laminated surfaces will not stain 
or discolor; resist scratching and chipping; clean easily 
with a damp cloth; have outstanding resistance to chem- 
icals; can be made in special heat resistant grades. 





Electrical and mechanical grade 
laminates made with phenolic 
used for coil forms, switch 
bases and plates, gears, safety 
helmets, and for laminating 
the core stock of melamine 
decorative laminates. 


Phenolic laminates are cured by the application of heat 
to form a hard, rigid bond with the material to which 
applied. The cured laminate is highly resistant to solv- 
ents, water, weak acids and alkalies. Heat resistance is 
high, usually not lower than 300 F. 

















INDUS 


TRIAL AND COATING RESINS, AND ADHESIVES 





Phenolic 





1 blast a 
d 800°F. 
Hl in 
30 years 


Special phenolic resins in 
liquid form or dry powder are 
supplied for foundry applica- 
tions. 





Supplied as dry powders. 
ground lump or liquid resins 
for bonding, impregnating or 
treating other materials. 


Used as the bonding agent to 
form sand into molds for shell 
molding and as core binders 
for metal casting. Monsanto 
also supplies urea resins for 
core binders. 


Shell molding resins, for special mold making cycles 
and various cast metals, permits high production rates 
of close tolerance and castings of superior finish. Core 
binder resins designed to increase foundry core making 
capacity by as much as 50% and permit superior castings. 





sed as impregnants or bond- 
ing materials for grinding 
wheels, clutch facings, brake 
linings, filter elements, rock 
and glass wool insulation, 
gaskets, etc. 


Good heat and chemical resistance, with electrical in- 
sulating qualities as well. High strength depending upon 
the materials with which they are combined. Must be 
cured with heat and usually, but not always, some 
pressure. 





Phenolic resins in liquid solu- 
tion form for formulating in- 
dustrial baking finishes. 


Formulated primarily for use 
in food can, drum and tank 
car linings. 


Excellent chemical and solvent resistance, relatively free 
of taste and odor. 








show the 
llent pe . 
om Mont Melamine and 


Urea 


Resins in liquid solution form 
for baked enamel and indus- 
trial finishes. 


Used to improve protective 
finishes for appliances, auto- 
mobiles, furniture, outdoor 
signs and equipment. 


Melamine and urea resins have special functions in the 
formulation of baking finishes. Impart improved soap 
resistance, increased surface hardness, faster cure, im- 
proved chalk resistance, and better gloss. 
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Styrene 





Plasticized or unplasticized 
powders or lattices. 


™n water-base paints, as the 
main vehicle for the paint and 
as a protective colloid. As a 
treating resin in industrial ap- 
plications such as battery sepa- 
rators. 


Styrene lattices form the basis of a new post-plasticized 
styrene system for water-base paints. Alkali soluble resin 
serves as a stabilizer, film hardener and adhesion pro- 
moter in many water emulsion systems. 
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Vinyl Butyrate 








dispersions, and 


powder. 


as 


Supplied as resin solution and 
a dry 


For coating cloth and paper, 
as an adhesive, as a metal 
conditioner, and as a com- 
ponent of baked coatings. 


Tough and resilient, high adhesion and good transpar- 
ency. 








Urea, Phenolic, 
Melamine 
and Resori- 
cinol Resins 



































Available as dry powders and 
liquids for hot and cold press- 


Applied as bonding, cold 
setting and impregnating ad- 
hesives and glues for plywood, 
furniture, aircraft. Also used 
for molding granulated wood. 


Various properties are available for requirements de- 
manding water resistance, weather resistance, waterproof 
gluing, heat resistance, high strength and quick-setting. 








Casein and 
Soybean 
Adhesives 























ondary gluing. 





ing, and radio frequency 
equipment. 
Bonding and cold setting 


glues for hot-press, cold-press, 
low pressure bonding and sec- 


Used for plywood, furniture. 
cabinet-making and in _ aail 
gluing for prefabricated hous- 





Suitable for applications where temperatures are as low 
as freezing. Adhesives give strong glue bonding with 
low to high water resistance. 





ing. 
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Courtesy Monsanto Chemical Co. 

















NEW BOOKLET 
gives complete information | 


about THERMALLOY 








facilities needed for this service. 


performance figures for the various grades of Thermalloy. 











i | Division, 4001 Taylor Street, Elyria, Ohio. 
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a Ordering the right heat-resistant castings that give you top performance 
+ |! with the longest service life . . . requires a careful analysis of your 
it problem. At Electro-Alloys, you will find the trained personnel and 


This new, 16-page, illustrated booklet will give you the complete story... 
with photographs of modern foundry facilities . . . case histories of 
| Electro-Alloys design and engineering help .. . suggested Thermalloy 
applications for your industry ...technical charts that give you detailed 


For your answers to how Electro-Alloys can help you with Thermalloy 
heat-resistant castings, write for your free copy today . . . Electro-Alloys 
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New Materials 


and Equipment 





Transparent Plastic Pipe Has f.any Uses 


Transparent plastic pipe and fittings 
of cellulose acetate butyrate in sizes rang- 
ing from ¥/ through 4 in. are now avail- 
able for laboratory and pilot plant use 
from Elmer E. Mills Corp., 2930 N. Ash- 
land Ave., Chicago 13. Known as Mills 
III, the new pipe offers many advantages 
for handling oils, gases, water, slurries 
and a wide variety of chemicals because 
it permits observation of processes, and 
as extremely high resistance to corro- 
sion and other forms of chemical attack. 

Sections of the pipe are quickly and 
easily joined by a solvent cement that 
leak-proof, homogeneous 
bond. No threading or special tools are 
required, even when connecting to stand- 
ard steel pipe and fittings. Set-ups can 
be dismantled and all components used 


produces a 


er again, and alterations in any set-up 
an be made in minutes. 


A complete assortment of Milex plas- 


tic fittings is available for use with Mills 
III pipe, including flange unions and 
flange adapter unions for joining plastic 
to steel or plastic to plastic, as well as 
the usual ells, tees and couplings. Two 
flange adapters and a length of the pipe 
make up a clear and reliable sight glass. 
Other uses include vent lines, drain lines, 
compressed air lines, etc. 

Mills III is tough, shatterproof, and 
requires a minimum of support. Although 
semi-rigid, it is flexible enough to per- 
mit broad radius bends and considerable 
misalignment. Sizes up to 2 in. have a 
working pressure of 100-lb psi at 100 F. 

According to the company, there are 
almost no limits to the laboratory uses of 
the pipe. It is reasonable in cost, the 
smaller sizes actually costing less than a 
Black 
pipe made of the same material is also 
available. 


good grade of laboratory tubing. 





This plastic pipe finds wide application in 


laboratories because of its resistance to cor- 


rosion and chemical attack. 





Low Cost Melamine Laminate Has Improved Properties 


A new, low-cost glass mat melamine 
laminate is currently being produced by 
Synthane Corp., Oaks, Pa. The new 
grade, which is said to combine high fire 
and arc resistance with good mechanical 
and chemical properties, will soon be- 
come standard for all Navy electrical 
power and lighting applications. 

Designated by the company as G-8, 
the laminate is available to suppliers of 
electrical and power equipment at a con- 
siderable saving under the cost of the 
continuous filament glass-base material 
(NEMA Grade G-5) whose electrical 
Properties it is claimed to match. 

The new material, laminated in thick- 
nesses from 1/16 in. upward, uses a 
glass fiber mat impregnated with melam- 
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ine resins. Thus, its mechanical prover- 
ties are less directional than those ot a 
woven base laminate. Lower production 
costs of the material are due to the elim- 
ination of weaving operations. Also, no 
lubricant need be applied and removed 
later, as in the case of woven fibers. 

In addition to electrical applications, 
the laminate is expected to be particular- 
ly useful where chemical resistance is 
required, such as in the plating and 
photographic industries. 

The following engineering information 
lists pertinent data on the new G-8 
grade: 


Size: 36- by 36-in. sheets, 1/16-in. thick- 


ness upwards. 
Flexural strength, flat-wise; 1/y-in. thick 


sample: 
Lengthwise direction, 24,000 psi. 
Crosswise direction, 20,000 psi. 
Impact Strength, edgewise, 1/y-in. thick 
sample: 
Lengthwise direction, 6.0 ft-lb. 
Crosswise direction, 6.0 in notch. 
Water absorption, 24 hr: 
1/16-in. thickness, 2.70% 
ly-in. thickness, 2.00% 
l/,-in. thickness, 1.50% 
Dielectric breakdown; Ye-in. _ thick 
sample: 
Parallel to laminations. . .65.0 Kv 
Perpendicular to laminations 
200.0 v per mil 
Bond Strength, 1200 lb. 
Arc Resistance, 185 sec. 

































New Materials and Equipment continues 


CA ETEIE | he 








Flaws are more quickly evaluated when 
viewed through the precision ground triple 
power glass shown here. 











Black Lights for Fluorescent Penetrant Inspection 


Burton Manufacturing Co., 11201 W. 
Pico Blvd., Los Angeles 64, Calif., has 
announced a new Burton Magnifier Black 
Light which complies with Air Force 
Specification MIL-I-6866 covering black 
lights used for fluorescent penetrant in- 
spection on metals, ceramics, castings, 
parts, etc. 

The new unit, No. 1931, is said to re- 
duce operator fatigue and increase percep- 
tion of defects. Flaws are more quickly 
evaluated when viewed through the pre- 
cision ground triple power glass. This 
oblong lens is scientifically mounted in 


the smooth bakelite head. Weight of th 
entire unit is only 30 oz. It measures 7 
by 5 by 2 in. 

Twin tubes produce prolific but harm 
less 3660A ultra violet energy which i; 
directed upon the inspected surface 
There is no back glare or heat to affect 
the operator’s perceptions. Long life tube 


have low replacement cost, instant start 
or stop type. 

When desired, white fluorescent tubes 
can be used in the unit for high detail 
inspections. Both hand held and stan 
models are available. 





Improvements in Black Oxide Finish Announced 


Special Chemicals Corp., 30 Irving Pl., 
New York 3, has announced new, im- 
proved features in their Dipblack process 
which are said to result in faster pro- 
duction, greater economy and uniformity 
on all types of ferrous metals. Dipblack 
is an immersion black oxide finish devel- 
oped during the early part of World War 
II. 

Among the characteristics claimed for 
the new process is its versatility of ap- 
plication to all types of ferrous metals. For 
example, Dipblack will produce a uniform 
black finish on any assembled unit con- 


sisting of different types of iron and 
steel (mild carbon and spring steel). No 
change in processing is said to be nec- 
essary due to the product's compatibility 
with all types of iron and steel. One 
bath does the job. 

Simple control of the Dipblack solu- 
tion is afforded by Dipblack Colortrol 
and Dipblack Anti-spray. These marked 
improvements make the solution practical- 
ly self-controlling. The Colortrol, a spe- 
cially prepared replenishing salt, maintains 
the solution in proper balance, insuring 
against off-color deposits, and assures a 


lustrous uniform fine black finish on all 
ferrous products. The Anti-spray, an ex. 
clusive inhibition agent, protects workers 
and keeps solution from running down 
outside of the tank. 

The finish does not affect dimensions 
or surface texture because it becomes a 
integral part of the metal itself. It wil 
not chip, peel or scale during or aft 
welding, soldering, bending, punching 
stamping or rolling. Alkali, solvents 
high temperature cannot in any wij 
harm the metals that are treated by this 
process. 








This analysis tool finds many uses in re- 
search, educational fields, and in production 
control. 
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New 90-Degree Spectrometer for X-Ray Analysis 


A new Norelco 90-deg Geiger-counter 
x-ray spectrometer that is said to provide 
at minimum cost a powerful analysis tool 
for use in research and educational fields 
as well as for production control, is now 
available from the Research and Control 
Instruments Div., North American Phil- 
ips Co., Inc., 750 S. Fulton Ave., Mt. 
Vernon, N. Y. 

Designed to provide a full standard 
range of operation, the new instrument 
employs a long-life, air-cooled x-ray tube 
and a goniometer having a radius of 
130 millimeters. Angular range is —10 
to +90 deg (two theta). Angles can be 
read directly from a dial or from a strip 
chart (degree optional). The angle can 
be varied quickly by a manual drive or 


by employing the incorporated motor Bay 
drive. The Geiger-counter position 1 
continuously. readable to 0.01 deg (two 
theta) over the full range. 

The high output x-ray generator pf0- 
vides fixed operation at 35 KvP at 6 M: 
and operates on 200 to 240 v, 50 or 60 
cycles. X-ray generator is self-rectified : 
for simplicity and low tube replacement : | 
cost. X-ray tube is air-cooled and can bk By 
quickly interchanged. Voltage and cur 
rent stabilizers are included. ‘ 

The new unit is designed specifically Hy 
for spectrometric work and the goniom- By 
eter reads directly in degrees, with 4 
separate dial reading in hundredths. !t 
is easily aligned with gages and fixtures 
provided as part of the equipment. 
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Lubricating Enamels Can Be Brushed or Sprayed on Any Surface 


Tough, adherent, load-bearing dry-lub- 

nt finishes can now be applied to any 

hine or instrument surface using ordi- 

ry brush or spray techniques and with- 
ut special equipment, according to a re- 
cent announcement from the Lubricants 
Div. The Lockrey Co., Southhampton, 
N. Y. All this is said to be made possi- 
ble through the use of new types of 
Liqui-Moly molybdenum-base lubricating 
enamels now offered by the company on 
an experimental basis. 

The new lubricant coating, Molynamel, 
puts a lustrous, hard, greasy-feeling but 


clean coating, from a fifth to half a 
thousandth thick, on any type of surface, 
over practically any kind of material 
(plastics, glass, ceramics), according to 
company reports. It is said to be espe- 
cially effective on porous surfaces, since 
it fills the pores and provides a feeding- 
supply of lubricant. The excellence of 
finish on bearing-parts becomes of less 
importance, since the Molynamel surface, 
and not the machined surface, carries the 
load and governs friction. Except in ex- 
treme cases, normal clearances need not 
be disturbed, since the final coating- 


New Materials and Equipment continues 


thickness is no greater than the normal 
allowances for oil alone. 

The coating might also be of interest 
in printed circuit techniques, since it 
can be silk-screened or otherwise applied 
in irregular patterns. Probably its most 
effective use will be in instruments, opti- 
cal and electronic apparatus where liquids 
or materials containing volatiles cannot 
be employed due to possibilities of freez- 
ing, contamination or clouding of optics, 
or where dry powders cannot be used due 
to difficulties of application and lack of 
adhesion or loose particles. 





Heat Treating Unit Features 100% 


A new 400 lb per hr automatic heat 
treating unit, featuring 100% forced 
convection heating, has been announced 
by Ipsen Industries, Inc., 715 S. Main 
St., Rockford, Ill. The new unit operates 
t temperatures up to 1850 F, and has 
complete automatic straight-through op- 
eration from heat through cooling or oil 
quench. The unit is sealed to provide ab- 
solute atmosphere control during the 
entire heating and quench cycle, assuring 
bright, scale-free work on all types of 
heat treating processes such as carburiz- 
ing, carbonitriding, etc. 

The Ipsen 100% forced convection 
system employs the use of the non-alloy 
radiant heating tubes, baffles, and a pow- 
erful fan mounted in the roof of the 
furnace. The tubes are spring loaded 
and positively sealed by means of com- 


Forced Convection Heating 


pression bellows and are designed for 
either gas-fired or electric heating ele- 
ments. The heating tubes are mounted 
vertically between the brick insulation and 
an interior demountable baffle. A power- 
ful alloy fan forces the endothermic atmos- 
phere around the baffles, past the radiant 
tubes, and then up through the floor and 
the work. 

Like other company units, the T-400 
straight-through design saves handling 
time and loading delays. Work is loaded 
directly into the heating zone, and after 
proper time at heat, the work tray is 
automatically transferred onto a quench- 
cool rack which holds load for atmos- 
phere cooling, or lowers it for oil 
quench, whichever has been pre-selected 
on the cycle control panel. As soon as the 
tray is on the rack, a new load can be 





This 400-Ib per hr automatic heat treating 


unit operates at temperatures up to 1850 F. 


put into the heating zone immediately. 
The versatile unit is used to normalize, 
stress relieve, harden, carburize, car- 
bonitride, and braze, and can be supplied 
with a special insulated tank for mar- 
tempering or hot oil quenching. 





Rubber-Like Coating Meets Army Ordnance Specifications 


Cycloflex No. 7731, a specially formu- 
lated plastisol to meet Army Ordnance 
Specifications, has been announced by 
Munray Products, Inc., 12400 Crossburn 
Ave., Cleveland 11. The product is in 
the form of a free-flowing, viscous liquid, 
which, with heat, is converted into a flexi- 
ble rubber-like coating. When applied 
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to component metal parts, a smooth, 
dense, tough, highly abrasion resistant, 
resilient, rubber-like coating is said to be 
obtained. Coating can be furnished from 
1/32- to 14-in. thick and is said to re- 
place rubber or rubber bonded coatings. 

The new coating is claimed to have ex- 
cellent chemical resistance to oils, greases, 


acids, alkalies, salts of inorganic acids as 
well as petroleum solvents. Coatings are 
resistant to oxidation, will not harden, 
check or craze on aging. Cycloflex Spec. 
No. 7731 has been approved by the Army 
Ordnance Fire Control Div. It meets both 
the —45 F and fungus resistance require- 
ments plus other required specifications. 
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This soldering unit produces instantaneous 
heat, thus simplifying any type of soft 
soldering. 


Soldering Unit Offers Improvements 


The Weasserlein Manufacturing Co., 
Inc., 126 W. Cass St., Joliet, Ill., has 
announced recent design modifications 
made on its Glo-Melt soldering unit. The 
unit, utilizing the resistance or conduc- 
tion principle, produces instantaneous 
heat that simplifies any type of soft 
soldering. External changes and a new 
grey hammerloid finish give the Model 
105-B1 Wassco Glo-Melt power unit an 
attractive appearance. 

For added safety in operation, a red 
jewel-type pilot light has been added to 
provide the operator with a constant vis- 
ual reminder of when the power supply 


is being used. A new type on-off switch 
is another feature that has also been 
incorporated into the design. 

The function of the power unit is to 
supply and regulate the amount of elec. 
trical current required to reach the prop. 
er soldering temperature for metals of 
different degrees of electrical resistance 
and for joints of various sizes. A selector 
knob indicating 24 separate degrees of 
heat on its dial gives the power unit a 
rating of 450 watts at maximum heat 
and 80 watts at low heat; it is rated for 
25 watts on standby. The power unit 
plugs into 115-v, 60-cycle outlets. 





New Polyvinyl Chloride Competes With Rubber 


A new and patented compounded poly- 
vinyl chloride developed by the Calresin 
Corp., 333 N. Santa Anita, Arcadia, 
Calif., is currently being offered for un- 
usual packaging requirements. 

Designated CPC, the compound under 
various weights does not compress the 
same as air foam products. However, it 
compresses considerably more than many 
types of rubber now on the market. This 
feature results in a cushioning or float- 
ing of the article being packaged. Simul- 


taneously, Calresin CPC meets many re- 
quirements and specifications which can- 
not be accomplished through any known 
rubber compounding, including extreme 
cold temperatures. Among other out- 
standing features claimed are: it can be 
formed or molded inexpensively in any 
shape to fit the article it is to protect; it 
can be molded with a covering of cloth 
or other material on either side; it can 
be bonded to any known surface; it is 
fungus proof and will not support com- 


bustion. Various grades in all colors are 
supplied and engineered specifically t 
the article to be protected. 

Examples of the compound's weight 
adaption characteristics are shown in the 
extreme cases of one Navy product pres- 
ently being cushioned with it weighing 
only 3 oz while another product weighs 
more than 60 Ib. Units considerably 
heavier can be cushioned with this mate- 
rial without causing amy excessive cold 
flow. 








The right half of this part has been treated 
with the new derusting and descaling com- 
pound. 
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Acid Derusting and Descaling Compound Announced 


Enthone, Inc., Dept. MM, 442 Elm St., 
New Haven, Conn., has announced a 
new compound, Enthone Descaler 2A, 
for rapid removal of oxide and scale 
from steel. The product is acidic in 
nature and is available in dry powder 
form. It is used in concentrations rang- 
ing from one to several pounds per gal- 
lon, with temperatures ranging from 70 
to 180 F, depending upon:the speed of 
descaling that is desired and the type 
of scale. 

According to the company, the com- 
pound permits controlled acidity to be 
obtained which permits uniform pickling 
with a minimum of attack on the base 
metal. The surface is left cleaner and 
brighter than when acids are used. 

The product contains surfactants to 
dislodge oil films, to promote faster 


pickling, and to give white clean surfaces 
after descaling or derusting. The manv- 
facturer states that the product is ideal 
for tumble or barrel derusting or de- 
scaling. It is also used for removal of 
rust or scale in vats or tanks, for pri- 
mary pickling, or for plating cycles. A 
layer of foam forms on the pickling 
solution which practically eliminates 
fumes, thus making the pickling or de- 
scaling operation more pleasant to the 
operator and reduces corrosion on suf 
rounding equipment. 

Descaler 2A, because it is a free flow- 
ing powder, presents less hazards ia 
handling than those present. with the 
handling of acids, such as hydrochloric 
or sulfuric acid. The product is available 
in 100- and 400-lb containers. 

(More News on page 148) 
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The production of gas turbines for jet aircraft engines and other 

uses is dependent upon metals which at both high and low 

temperatures have good strength, toughness, and stability before 

and after welding. N-A-X AC9115 ALLOY STEEL possesses these 

properties and is applicable to those parts where the operating A New Booklet 
temperatures range from —70° F. up to about +1000° F., and For Design Engineers 
where suitable coatings are used for surface protection against 

normal and hot corrosion. 


N-A-X AC9115 ALLOY STEEL has outstanding cold forming and 
welding characteristics and conserves critical alloys in its 
composition. 


For more information about N-A-X AC9115 ALLOY STEEL, send for 
our new booklet. 








Write for this 16-page 
booklet on N-A-X 
AC91L1L5 ALLOY STEEL. It 
describes the properties 
and characteristics of this 
material and offers 
information on its 
fabricating and welding 
properties. 
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from Blueprint 
to Shipping Room — 


ACUSHNET Molded Rubber Parts are 
Engineered tor Dependable Performance! 


Every operation in the produc- 
tion of ACUSHNET precision- 
molded rubber parts is directly 
controlled by our Engineering 
Staff. An uncompromising Quality 
Control 
laboratory tests and certified ap- 


System requires rigid 


proval at each stage of produc- 
tion before the job can be re- 
leased for the next operation. 


As a result, ACUSHNET parts 
are known throughout industry 
for their efficient, trouble-free 
performance in the countless as- 
semblies of which they. become 


integral members. 


When your molded rubber 
parts require engineered pre- 


cision — specify ACUSHNET. iin 





PR Sida: wins  “Mtnthe -— — 


Send for your copy of the widely 
used “Acushnet Rubber Handbook”, 
a comprehensive, practical rubber 


PROCESS COMPANY data reference. 








Address all communications to 750 Belleville Ave., New Bedford, Mass. 
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Testing Unit Determines Steels’ 
Resistance to Heat Checking 


Thermo-Test, a new tool developed for 
determining the relative resistance of dif. 
ferent materials to heat checking, is cur- 
rently being offered by Henry G. Keshian, 
Hotchkiss Grove, Branford, Conn. 

Test pieces are successively heated, 
stressed and cooled. This cycle of heat- 
ing, stressing and cooling is repeated 
until the specimen develops visible cracks 
or heat checks. The number of cycles to 
produce heat checks are indicated on a 
counter attached to the machine. As 
many as 18 test pieces can be tested at 
one time. 

The effects of various heat treatments 
the range of heating and cooling, amount 
of pressure applied to the specimen, an 
the effects of various alloying elements or 
the resistance of steel to heat checking 
can be studied. Various materials used 
for molds, permanent molds, die casting 
dies, glass molding dies, drop forging 
dies, hot piercing mandrels, extrusion 
dies, hot rolls, etc., can be tested. The 
unit measures approximately 24 by 3 
by 18 in. 


Thin 75S Aluminum Clad Now 
Available 


Availability of 75S, highest strength 
standard aluminum sheet and plate al- 
loy, with a cladding thinner than the 
normal thickness for regular Clad 75S, 
has been announced by Kaiser Aluminum 
& Chemical Sales, Inc., 1924 Broadway, 
Oakland 12, Calif. 

The new sheet and plate are designed 
to meet the requirements of air-craft 
manufacturers for better physical proper 
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PRICE 
6 vs. $1.25 





MOISTURE 


SISTANCE 
2, vs. 1 


MPACT 


IZOD 
15 vs. § 


HEAT 
SISTANCE 


1200 hrs. at 150°C, 
WY vs. 6000 


ARC 


ISTANCE 
20 vs. 5 























DIELECTRIC 
STRENGTH 


— 






EASY TO MACHINE — 
PUNCHES CLEAN 





@ BETTER INSULATION at LOWER COST e 


Glastic sheet laminates bring you all this 
— for less than conventional phenolic lami- 
nates. Besides, you have negligible water ~™ 
absorption, easy machining and clean punch-. 
ing; full range of thicknesses from 1/32” to 
1-1/4”; in sheet sizes 24” x 36” or 72” x 36”. 
. . » Available also in molded form... . 
Let the Glastic technical staff open the way 
to a new high in insulation assurance. 


@ Write for samples and technical information 
Bulletin M-2 on sheet or molded applications. 


THE GLASTIC CORPORATION 
1823 East 40th Street ° 


Cleveland 3, Ohio 


GLASTIC 


ALKYD POLYESTER 


—fo Ge 
LOW WATER ABSORPTION 
SHRINKING, WARPING 
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Deluxe Calcinator, the 
home incinerator so smart 
looking that it can be 
placed right in the kitchen, 
Finished in SICON White. 








Standard Calcinator, for utility room or 
’ basement location, features latest advances 
in incinerators. Finished in SICON Tan. 
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Silicone-Base Heat-Resistant Finish 


VARNISHES « ENAMELS - 
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SICON STANDS UP WHERE OTHER 
HEAT-RESISTANT FINISHES FAIL! 


In case after case, for product after prod- 
uct, SICON has proved to be the only 
heat-resistant finish to pass all tests—in 
the laboratory and on the production line. 
Sicon, in smart decoratéve colors, now 
opens up a new horizon for design engi- 
neers, because only Sicon makes it pos- 
sible to combine “eye appeal” with 
retention of color and gloss in the 
presence of sustained heat. 

No matter how rigid your heat-resistant 
finish requirement, fry Sicon, the original 
silicone-base finish that has revolution- 
ized product finishing wherever high 
temperatures pose a problem. 


Write for brochure 
and complete 
engineering details, 


manutactured exclusively Dy 


MIDLAND 


INDUSTRIAL FINISHES CO. 


Waukegan, Illinois 





LACQUERS - SYNTHETICS 
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ties in some applications, especially where 
machine tapered and machine sculptured 
Operations are employed, without 
ficing the protection afforded by cladding 

Designated 75S thin clad, this sheet 
and plate have a nominal cladding thick 
ness of 114% as compared with 4% fo; 
75S. It is produced in the O and T¢ 
tempers in thickness of 0.188 in. and 
heavier. 





Powder-Cutting Equipment for 
Stainless and Alloy Steels 


A new powder dispensing unit for 
powder-cutting of stainless and _ other 
hard-to-cut steels has been announced by 
National Cylinder Gas Co., 840 N 
Michigan Ave., Chicago 11. 

The new model, called Ferrojet, is said 
to provide greater uniformity of powder 
flow as a result of improvements in the 
powder regulating and ejecting mech- 
anisms. It has been completely rede- 
signed, is simpler and more compact than 
the former unit, and costs substantially 
less. It is also easily portable; the dis- 
penser and a cylinder of the powder-con- 
veying gas can be mounted on an ordi- 
nary two-wheel gas cylinder truck. 

Gas pressure and rate of powder flow 
are maintained automatically by the dis- 
pensing unit. The powder control valve 
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Assurance comes at no extra cost 


with these reinforced plastic materials 


There’s a valuable premium that arrives with every shipment of 
FibereGlass or resin to certain users of reinforced plastics. It is 
free to its recipients, but it actually cost several million dollars 
and many years of many men’s time. It is assurance — and 

it is not as intangible as some practical businessmen might think. 


Remember these as your shields, too— 
Protecting you against production 
losses, giving you better products 
and helping you sell. For further 
information call or write your near- 
est Plaskon representative. 


@ THIS ASSURANCE is the feeling of well- 
being that comes to a user, when he knows 
that the FibereGlass, resins and finishes 
will do what it was claimed they would do 
—and that one company stands behind 
them all. 

This feeling pays off, not only in physi- 
cal and mental ease, in fewer gray hairs, 
but in nice solid dollars. For it means you 
can ‘hink more clearly, act more wisely 
and proceed efficiently at good speed. 

Now we do not hypnotize our customers 
into this peace of mind, nor does a smooth- 
talking salesman lull them into this con- 
dition. They arrive at it by a most logical 
process of reasoning. 

They know that only L*O+F offers poly- 
ester resins and FibereGlass, separately or 
combined in stable compounds for low- 
and high-pressure molding, with uniform- 
ity and quality that do not vary. They 
know that only L*OsF offers Fiber*Glass 
with the Garan treatments. They know that 
only L*O¢F has all the background needed 
to produce and continually improve 
FibereGlass and resins from its half- 


century of glass experience, its more than 
30 years of plastics research (which pro- 
duced the first commercially successful 
polyester resin in 1943), and its pioneer- 
ing in silicone resins. 


A user of reinforced plastics can quickly 
see that this wealth of ability isn’t just 
something for L*O+F to boast about. It 
means that he, too, can have available to 
him the technical advice and counsel to 
guide him in the use of the materials 
involved in reinforced plastics fabrication. 

One more service comes with L*OrF re- 
inforced plastic materials to make up the 
premium of assurance. It is a vital one, 
too. It is the sales-promoting activities of 
L-O+F’s promotion team which is ready to 
help the user of L*O+F materials sell Ais 
products. This team can see that reinforced 
plastic products and services are publicized, 
advertised, and put over to the proper 
markets. 


All these things make up that invalu- 
able bonus of assurance that derives from 
dealing with an organization that “offers 
more in reinforced plastics.” 


PLASKON DIVISION 





LIBBEY sOWENS*FORD GLASS COMPANY 


TOLEDO 6, OHIO 
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ENGINEERING ‘‘KNOW-HOW’’ 
FROM GAMBLE BROTHERS 


GAMBLE BROTHERS, Inc. 


152 


For design or redesign problems . . . for wood parts 
in solid or laminated hardwoods (roughed out or finished, 
flat, turned, shaped, or curved), even plastic-faced mate- 


rials .. . Gamble Brothers can supply your needs quickly 
and economically. 


Gamble Brothers’ more than fifty years of wood- 
engineering leadership has helped domestic and defense 


production programs to use wood as wood had never 


before been used to meet their needs. 


Let WOOD serve you! Ask Gamble Brothers to help 
you explore the advantages of using wood to solve your 
design or production problems. Counsel and engineering 


assistance from Gamble Brothers entail no obligation. 


Write or phone today! 


Engineered Wood Parts in Southern and 
Appalachian Hardwoods, Walnut, or Mahogany 


DIMENSOWOOD Division: Montgomery, Ala. 
Offices and Main Plant: Louisville 9, Kentucky 
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is also automatic, operating simultaneoys. 
ly with the turning on and shutting of 
of the cutting oxygen valve on the torch. 

Both machine and hand cutting torches 
are available for use with the dispenser 

For use in foundries, a Ferrojet flame 
washing torch has been developed for the 
quick removal of riser pads, chill bars. 
fins, etc. from stainless and other alloy 
steel castings. The torch is said to be up 
to ten times faster than chipping and 
grinding. 


New Resin for Plastic Film and 
Sheeting Industry 


Development of a new vinyl resin spe- 
cifically for the plastic film and sheeting 
industry has been announced by the 
Naugatuck Chemical Div., U. S$. Rubber 
Co., Rockefeller Center, New York 20. 

The straight polyvinyl chloride resin, 
known as Marvinol VR-21, has the proc- 
essing characteristics of the vinyl copoly- 
mers and retains the superior and prod- 
uct properties of straight polyvinyl chlo- 
ride. It is to be used primarily in such 
products as shower curtains, drapes, up- 
holstery, luggage, pocketbooks and inflata- 
ble toys. 

The resin can be used to manufacture 
film and sheeting free of gel particles at 
processing temperatures 15 to 20 deg 
lower than those used for other poly- 
vinyl chloride resins. It has a particle 
size and density which make for a fast 
solution rate, thus allowing either lower 
temperatures or shorter processing times. 

Another processing advantage claimed 
for the resin is that it gives dry, fluffy 
premixes without the use of heat. This 
advantage makes for easier clean-out of 
premixing equipment and easier handling 
in subsequent processiag operations. 


Molding of Large Polyethylene 


Sheets Announced 


Molding of large polyethylene sheets 
has been announced by Resistoflex Corp., 
Belleville, N. J. According to the com- 
pany, the sheets are made in sizes 36 by 
36 in. and from 1/16 to 1 in. thick. Two 
types are available: straight polyethylene, 
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“Find out how you can cut costs of How to bond 


SMALL METAL PARTS tees brawn 


Send for this go, 2~| toaluminum's 
NEW FOLDER... Ks a | lightness 





| Aamitont 


An amazing new process—ALUMIBOND—enables you “< SL | 
to combine the best qualities of aluminum and fer- , 
rous metals. If you have problems involving heat e 


Se 


unique casting of 
aluminum to 
ferrous moters 





transfer, joining, weight saving, oxidation resistance, a= 


4 SMALL ZINC High speed automatic bearing surfaces—Alumibond can do an unusually 


successful job for you providing bond strength of 18,000 psi at 


DIE-CASTINGS production interface junctions. Leading engineers now ompley Alumibond to 








aid resistance to corrosion, for greater conductivity or heat dissipa- 
1000 per lb Two = awe parts made os one tion, for more free machinability. In hundreds of similar applica- 
to 3 per ib. Cut machining operations tions, Alumibend can solve your design and production problems. 


Write today for new Alumibond booklet 


(4E) ARTHUR TICKLE ENGINEERING WORKS 
22 Delevan St., Brooklyn 31, N. Y. MAin 5-4200 














NEW FERRO FIBER GLASS MATS 
FOR REINFORCING PLASTIC PRODUCTS 





Fill out the coupon below for your samples of this ing on the molding process you prefer. Standard 

new, radically “different” Fiber Glass Reinforcing weights are 14, 2 and 3 ounces per square foot. 

Mat. Users tell us “‘it’s the most uniform, best col- UNIFORMAT is produced on a unique machine 

ored, most usable mat material they have ever seen.” of our own design which assures uniform weight 
UNIFORMAT is now available in 50” wide rolls and texture and provides equal reinforcing 

up to 150’ in continuous length, and with either strength in all directions. 

high solubility or general-purpose binder, depend- High-Quality Chopped Strand and Roving Also Available. 


er, M. REG. APPLIED FOR 





Ferro Corporation « Fiber Glass Division 
200 Woodycrest Ave. . Nashville, Tenn. 


Please send me a sample of UNIFORMAT with spec. sheets and prices. 
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—combined with electrolytic iron powder 








Multiple advantages accrue to you through the use of MH 


® volume production of 
intricate parts having 
higher tensile strength 


® miniaturization of parts with 
greater strength and less mass 


® no scrap or waste 
no milling or finishing required 


Chrome Nickel alloy powders for Alloy Steel compositions in your 
powder metallurgy molding — 


Fine particle size is an outstanding feature of MH Chrome 


ON Pow 


Ren 


16 CONGRESS STREET 


TMENT On 
IED NICKEL 


Nickel alloy powders, as indicated on the chart below. 


— 


BEVERLY 
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PROPERTIES of 
CHROMIUM CONTENTS 
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or polyethylene fiberglass fabric re 
laminates. 

The latter construction is said to pro. 
vide rigidity when applications require 
extra strength in addition to the chem- 
ical, physical and electrical properties of 
polyethylene. Its tensile strength 
claimed many times greater than that of 
unreinforced polyethylene. The rein. 
forced material permits the fabrication of 
relatively small thin wall self-supporting 
structures. 

According to the manufacturer, joints 
can be made by heat forming and sealing 





Superficial Portable Metal Hardness 
Tester Offered 


A new Ernst tester which is said to pet- 
mit metal producing and metal working 
plants to obtain superficial readings with 
a portable instrument is currently being 
offered by Newage International Int. 
235 E. 42nd St., New York 17. 

The tester gives direct dial reading in 
Rockwell 15N Scale, 70-95. Accuracy 1s 
said to be guaranteed by individual as- 
sembly and individual calibration of each 


instrument against certified laboratory 
standards. 
Three factors make the instrument 


ideal for testing small parts and finished 
pieces: low load; small indentation; min- 
ute diameter of penetration. It is also ex: 
tremely easy to use. The operator simply 
places the tester on the material to be 
tested, presses downward on the hand- 
grips, and a direct reading is obtained on 
a large, easily read dial. 

A new design principle eliminates the 
old base-plate or pressure-screw clamp 4t- 
tachment design of other testers, making 
possible the testing of any size, shape 
and type of metal almost without limit. 


(Continued on page 157) 
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THIS PLANT QUENCHES ALL TYPES and sizes of automotive 
and aircraft forgings. Sun Quenching Oil Light serves all five 
of the 2400-3000 gallon systems. In the seven years the shop 
has been using this oil, no unit has been down except for 
normal mill scale removal. 


K's aia rs be 4 
eves a Picak-* ve Le 


4 


AN OIL THAT FORMS SLUDGE CLOGS oil coolers, increases 
maintenance and operating costs. Sun Quenching Oils have a 
natural detergency which helps keep the systems clean and 
removes any deposits that may exist. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. ® SUN OIL COMPANY LTD., TORONTO & MONTREAL 


+, [> 
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The unit has a spring-loaded diamond 
penetrator indentor. Readings appear on 
a 2-in. dia scale. To take a hardness 
measurement, the handgrips are pressed 
downwards. This action lowers the in- 
dentor housing to bring the under sur- 
face of the tester against the surface of 
the material to be tested. After which, 
further depressing of the handgrips en- 
sures that the point of the indentor pene- 
trates the surface of the test material un- 
der the action of the carefully calibrated 
helical spring. The movement of the 
indentor as it penetrates the material 
slightly compresses the diaphragm of a 
fluid-filled chamber. Fluid is thereby 
forced further into the capillary tube, 
which encircles the dial, to indicate the 
hardness number on the dial scale. The 
movement of the indentor into the mate- 
rial is magnified about 3000 times by the 
fluid displacement in the capillary tube. 
The final position of the fluid indicates 
the hardness value directly on the scale. 


Light-Weight, Low Cost Plastic 
Molding Presses Offered 


Hydrolairs—small, light-weight, inex- 
pensive plastic molding presses which 
take their power entirely from the shop 
air line—are currently being offered by 
Elmes Engineering Div., American Steel 
Foundries, 1150 Tennessee Ave., Cincin- 
nati 29. 

The press illustrated here is a special 
modification of the standard design. It 
has a 30-ton capacity and is equipped 
with air-operated pushback cylinders for 
powered ram return. This particular unit 
was made for continuous production of 
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@ Special fasteners are our specialty. Use our experience 

| to solve your problems with Circle ® bolts designed and 

| made to your particular requirements. You can im- | 
prove your product design and performance | 

... while cutting assembly time and costs. | 








t || @ Look to Buffalo Bolt for the direct 
answer to your fastener problems. Start 
right by writing for details today. Your 
|! inquiry will receive special attention, 

| too. Ask for standard fastener 
Catalog No. 51 when you write. 
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molded cord and plug sets for elect; 
ppliances. 

According to the manufacturer, Hyd; 
lairs greatly reduce production costs. The 
are fast and full power-operated, with 
high-pressure stroke, yet without the 
usual motors and pumps. Selected pre. 
sure is automatically applied and maip. 
tained, even cn compressible materials, 

In addition to the 30-ton model illys. 
trated, the units are available in the 
standard 50-ton floor model with either 
lever or electrical control, and in 30-top 
bench and floor models with lever cop. 
trol only. 


a TY 


Small Torch Produces Pin Poin 
Flame 


A percision built torch only 7¥, in 
long and %% in. in dia which handle 
with the ease of a pencil, has been am 
nounced by Micro-chemical Specialties 
Co., 1834 University Ave., Berkeley 3, 
Calif. 

The torch uses oxygen and gas of 
oxygen and acetylene to produce a pin 
point flame capable of welding up t 
3/16-in. round iron. Finger tip muixturt 
controls provide for fine adjustment of 
flame. 

The instrument comes complete with 
0.004-in., 0.015- and 0.020-in. bore d- 
ameter tips; other tips are from 0.004 to 
0.030 in. in dia. 

The new unit is claimed to be excellent 
for working quartz fibers, fine pyrex glass 
work, small scale silver soldering, brar 
ing and welding. 


Universal Tester Designed for Large 
Specimens 


A new floor-type, universal testing 
machine permitting great working capa 
ity on a finished~ machine pad bed o 
4 by 15 ft has been announced } 
Young Testing Machine Co., Bryn Maw, 
Pa. 

Designed especially for large spe 
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a. WML MEEHANITE Castings in this 
PS” CAG HiDUTY Lift Truck 


So Truck Co., Portland, Oregon, specify 


| 23 important cast components in their line of 
1 pres | ao HiDuty Lift Trucks (Fig. 1) in Meehanite metal. 
main. . a. me pynn, Oe The importance of these parts is further emphasized 
rials, d is al es - mn by the fact that in recent months a number of them 
lily. ces : im=*" have been redesigned from original steel and bronze 
inthe specifications. In addition to the ones shown, the 
wa following parts are Meehanite castings: 


mite >. a 1. WHEEL SPACER 5. TRANSMISSION CASE 
claven 2. HYDRAULIC VALVE . BRAKE DRUM 


é 
COVER BODIES(2)* 7. WHEEL HUB(1)* 
3. CLUTCH DRIVEN PLATE 8. HYDRAULIC CYLINDER 


4. CLUTCH SUPPORT PACKING NUT (2)* 


*In addition to similar parts shown. 


CUICH ORIVEN PLATE 


The design and specification of these components 
os PUMP BRACKET | | is a good example of the beneficial results of team 
YY" | work between a foundry manufacturing high prop- 
STEERING ARM erty, high quality castings, and a manufacturer alert 
| to the possibilities of incorporating dependability 
into his product through proper specification. The 
Prin igi _ use of Meehanite castings provides a sure knowledge 
that both service and production requirements will 

be met regularly and repeatedly. 
Write for our new Bulletin 35 “Meehanite Cast- 


























74 in. . ‘ , 
handles i f “s j STEERING ings Serve all Industry.” 
een a GEAR Take YOUR Casting Problem To 
he cialties HYDRAULIC VALVE BODY MOUNT i ae 
keley 3, A MEEHANITE FOUNDRY 
oe American Brake Shoe Co. . . « Mahwah, New Jersey 
gas of STEERING CABLE DRUM The American Laundry Machinery a Rochester, New York 
e€ a pin i = A Atlas Foundry Co. .. . és © «© «& «© © - Srey, See 
— = 7 + Banner Iron Works . ~ « « « « St. Louis, Missouri 
3 «uP to s 7 : Barnett Foundry & Machine Co. - «+ « « Irvington, New Jersey 
mixture ’ if E. W. Bliss Co. . . . . . . Hastings, Mich. and Toledo, O. 
ment of , a Builders tron Foundry ... . . . Providence, Rhode Island 
men Cempten Foundry .... - + «+ « « - Compton, Calif. 
ae Continental Gin Co. . a ‘Birmingham, Alabama 
te with > “ ae Crawford & Doherty Foundry ‘Co. ~ »« « « « « Portland, Oregon 
~~ ; ¢ - é The Cooper-Bessemer Corp. Mt. Vernon, Ohio, and Grove City, Pa. 
bore di- : De Laval Steam Turbine Company . . . . . Trenton, New Jersey 
0.004 to ~. : —* Empire Pattern & Foundry Co. . . . . . . « Tulsa, Oklahoma 
WHEEL HUB —— i | oe Farrel-Birmingham Co., Inc. . . . « Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co. . . Florence, New Jersey 
excellent = Fulton Foundry & Machine Co., Inc. . . . « Cleveland, Ohio 
a np R General Foundry & Manufacturing ae et ee Flint, Michigan 
rex glass - TRANSMISSION CASE Greenlee Foundry Co. . - . « « « Chicago, HUlinois 
. _ : The Hamilton Foundry & Machine Co. ee . Hamilton, Ohio 
nB» - , A “AT ferer a —_— Hardinge Company, Inc. . . ait York, New York 
ve ae ia ’ : 
@:¢ ae ag . : Hardinge Manufacturing Co. . . . . . . York, Pennsylvania 
id 4 il Johnstone Foundries, Inc. . . . . . Grove City, Pennsylvania 
' —_— sé Kanawha Manufacturing Co. . . . . Charleston, West Virginia 
INTAKE ~~ A j Koehring Company . .. . . . . « « Wilwaukee, Wisconsin 
? and Lincoln Foundry Corp. . . . . « « bes Angeles, California 
PXHAUST MANIFOLD London Concrete Machinery Co., ltd. . . . . Brantford, Ontario 
- E. Long Ltd. .. oe ie ee fe ce ek Le ee 
Otis Elevator Co., a ep Hamilton, Ontario 
The Henry Perkins Co. . . . . . . Bridgewater, Massachusetts 
Pohiman Foundry Co., Inc. . . . . . « « Palmyra, New Jersey 
— ; | Palmyra Foundry Co., Inc. . . . . . «. « «| Buffalo, New York 
oT Large “Le an Rosedale Foundry & Machine Co. . . . . Pittsburgh, Pennsylvania 
2 +) = Ross-Meehan Foundries . . . « « « Chattanooga, Tennessee 
Shenango-Penn Mold Co. . .. . - + « «+ « «+ Dover, Ohio 
2 ? Sonith Industries, Inc. . . . . . «© « « « Indianapolis, Ind. 
. TORAULI HYDRAULIC CYLINDER P Standard Foundry Co. . . . « « « Denver, Colorado 
1 testing y at , ” The Stearns-Roger Manufacturing Co. . . Worcester, Massachusetts 
ing capac ALVE CAI PACKING NUT Traylor Engineering & Mfg. Co. . . . . Allentown, Pennsylvanic 
f Pi Valley Iron Works, Inc. . . . « « « St. Paul, Minnesota 
d bed 0 Warren Foundry & Pipe Corporation . « « Phillipsburg, New Jersey 
unced by 


yn Maw, : N T iL **This advertisement sponsored by foundries listed above.” 
ge speci : 
| MEEHA ® NEW ROCHELLE, N.Y. : 
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..-Highlight your product appeal — 


These new low cost Velvaglaze Finishes capture the gleam- 
ing brightness that highlights product appeal. They offer 


greater surface durability and resistance to scratching, dis- | 


coloration and stain. 


Many unusual finish designs are available through Monarch’s 
exclusive Velvaglaze Process. These designs cut casting costs by 
eliminating multiple finishing operations. They reduce rejects 
now encountered on highly polished, easy to mar surfaces. 


Velvaglaze Finishes offer you an additional bonus when you 
specify Monarch aluminum Permanent Mold Castings and 





aluminum Diecastings. Consult with a Monarch engineer on 
all of your casting and finishing requirements. He will give 


you complete information on the specific Monarch service 


that meets your individual need. 


Detroit Ave. at W. 93rd St., Cleveland 2, Ohio 








INI 


*T.M. Reg. U.S. Pat. Off. 


a ee ta | 
Aluminum Die Castings 
Certified Zine Die Castings 
Complete Product Assembly 
Every Modern Finishing Service 
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mens of work such as bridging membe, 
aircraft wings and concrete columns, th 
200,000-lb machine offers a number of 
new features. . 

The crosshead is driven by a Thymotro! 
motor mounted directly on the crosshea, 
instead of at the bottom of the machine 
Raising and lowering of the crosshea 
on fixed screws thus permits a more direc 
and rigid drive with considerably Je 
torsion in the screws. Speed range of the 
motor is 20:1, providing an overall Joad. 
ing speed of 0.025 to 0.5 in. per min 
and a high traverse speed of 15 jp 
per min. Special flexure plate constry. 
tion in each plane allows eccentric load 
to be used. Welded steel, fully stress 
relieved, is used throughout. 

Originally developed to answer the 
needs of a large Eastern university, this 
machine is now available to industry in 
the general price range of standard table. 
type universal testing machines. 





Spray-On Dye Penetrant Inspection 
Offered 


A more reliable dye penetrant test ‘0 
locate cracks in any solid material hw 
been announced by Magnaflux Corp. 
5900 Northwest Highway, Chicago 31. 
A packaged kit is available for inspection 
of small questionable areas and remotely 
located parts. Features include spray “ 
sealing of messy constituents, for cleants 
and most conveniently rapid spray appli- 
cation to any part. a 

For plant maintenance of mechanic 
equipment or for tool inspection in 40) 
industry, for weld, casting or forgin 
inspection, or for overhaul tests of a0! 
transportation equipment, the Spotchec 
kit is carried in one hand to the pat’ 
in question, and tests for cracks are Ca 
ried out in a few minutes. 

The dye penetrant is pressure-<i? 
sprayed on the clean surface to be teste? 
Then a cleaner is sprayed on the surfact 
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a i by ! mui k WIiDp¢ An even =~ 
» Uf a te til 
r of w nite levelopet is brushed on Ch bi 
er 

ial nection follows in a few seconds. eMmd eC 

notre! MAE Cracks show up as bright red lines, and 
shead vr leaks 1n tanks show as bright 
chine, S ’ 
of t i 
loa ; 
T \ 
istruc- : 
loads : e . 
stress join metal to metal...or metal to 
ft the non-metals... without heat... 
bys without pressure...at low cost! 
table. 


Now, with these amazing new organic bond- 
ing agents, you can join similar metals... or 
dissimilar metals ... or metals to non-metals 


Improved Vibration Fatigue Testing : | . .. quickly, easily—at extremely low heat 





Machine : or no heat at all! 
An improved version of the Model 100 | 4 . What's more, simple contact-pressure is 
HA, the model 100 HL-A fatigue testing L : enough to form a permanent, porosity-free 


machine is currently being offered by All - bond with tensile strengths exceeding those 

American Tool and Manufacturing Co, | ae of many solders! Now you can design and 

8027 Lawndale Ave., Skokie, III. 4 . d AT LOW COST bh : 
Outstanding among improvements is _ | . S proguce — — sucn previously 


said to be the method of table support. 4 ‘impossible’ combinations as: 





















Four linkage arms, equipped with ground 3 TITANIUM TO MAGNESIUM TO ALUMINUM « METAL TO GLASS 
steel pins and oupel Oilite bushings Sup . p TO CERAMICS « STEEL TO RUBBER TO BRASS « WOOD TO 


port the table; a method proved more ' ; LEATHER TO COPPER and scores more! 
eficient and serviceable. Ball tracks have i | 


been eliminated. Bearing contact is said 
to have been increased fivefold. Another 





The bonding of “fin-tubes” on heat 
transfer equipment such as this hos 
up to now presented an almost 





improvement, the table has tapped mount- insurmountable metal-joining prob- 

> : . ~ lem. Today, the extraordinary thin- 
ing holes, jig-drilled in a symmetric pat- flowing characteristics of ChemoTec 
tern, so that the object being tested (or permit it to penetrate to the desired 


creas by capillary action. Thus, swift 

























: fixture for holding the object) can be ond efficient bonding is obtained .. 
ection turned 90 deg. This pattern also permits with excellent color match . . . with 
; oat : . tensile strength that more than meets 
interchangeability of fixtures between specifications . . . ot substantial 
models of same load rating. savings in time, labor, ond materials! 
test to » $With this machine, the type of hori- 
al has ‘ Rr eer oe yP Tensile strengths exceeding 5000 psi. « Low labor 
jal has zontal vibrations to which a part or prod- : , 
Corb. uct will be bj ‘} : b costs + Excellent capillary action «+ Free flowing 
31 a ; subject woes m use Cae_Se Low cost *« Heat not essential « No annealing of 
8° ; simulated, and the ability of the part or base metal + Perfect heat control + No galvanic 
pecs product to withstand those vibrations ’ action + No porosity + Pressure not essential 
emote} } readily determined. The machine can be Perfect insulation « No corrosion* No flux needed 
ray can B Set to produce vibrations of constant fre- ; Economical in mass production 
cleanest quency or to repeat cycles of graduated 
r appli: frequency CHEMOTEC DIVISION 
EUTECTIC WELDING ALLOYS CORPORATION 
‘eal ig 172nd ST. & NORTHERN BLVD., FLUSHING, N. Y. 
ehanical j 
= ant 
— CHEMOTEC DIVISION vee 
forging , EUTECTIC WELDING ALLOYS CORPORATION . 
of any 5 172nd Street and Northern Bivd., Flushing 58, New York, N. Y. 
yotcheck Sey > hat These new ChemoTec Bonding Agents sound interesting. 
+ 4 4 - P Without cost or obligation, send me FREE illustrated literature 
ye parh E p j ; r p F ee and further information about how they can be adapted to 
are Cal: y ain - n 0 af aste- ux every my specific production needs. 
Signed. .....++. REUSE CUCES CESS ODOC ce SceeCCO COC 
sure-c ' Combination etc., to see how these new: = 
d n . . * opments con help sc PPT UCIT IPLPTTTCPTTTTL Ter iTerereriii iy. 
: a » A new paint-on solder paste combined VOUR joining headac 
surtact, “ with flux, trade-named EutecTinWeld. J «++ fe ! PADI: ccincccccccctccesscoccceccocess ZOM@. ss eeees 
§ Which is said to increase speed of appli- an ee Girocccss pabekauassbitabbhaddes Pcieheessoess 


HODS 
FEBRUARY, 1953 | 163 











Units used for testing the 
contact drop and friction 
coefficient of Stackpole 
brushes 








Taking the frame temper- 
ature of a 300 amp. air- 
craft generator on test at 
the Stackpole brush 
laboratories 





You Can’t Buy SmalfMotor Brushes 
from a Catalog! 


Getting the best brush for a specific fractional horsepower 
motor goes far beyond rule-of-thumb selection. 

Stackpole brush engineers tackle the job the one logical way: 

Hi By developing or adapting a brush for that particular oe 

| under actual operating conditions. 

Brush and commutator wear, noise, contact drop 

and other factors are carefully studied. Every detail 

of springs, shunts, terminals, caps, clips or other 

accessories is Closely analyzed. Operating 

% conditions of the motorized equipment and 

t it’s peculiarities are taken into full account. 

The result—as proved in hundreds of 

i cases—is a recommended brush that will 

| \ NOT A CATALOG! out-wear and out-perform previous types 

used on that application. Guesswork is elim- 

} \ This 44-page Stackpole . inated. You get pre-proven brush depend- 

Brush Users’ Guide contains ability and performance! 

1 

: 





o weet of Rethel date on Stackpole brushes are sold only to producers of original 


factors taining to brush ‘ 
big“ hing equipment—not for replacement uses. 





selection and use. Copy sent 


4 
\ 
4 on letterhead request. 
| \ 
\ 








? STACKPOLE CARBON COMPANY 
A Ps St. Marys, Pa. 
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New Materials 
and Equipmen 





cation while cutting waste, has been ap 
nounced by Extectic Welding Allo, 
Corp., 40-40 172nd St., Flushing, N, y 
The new product, which can also 
used as a tinning compound in past 
form for all tinning operations, is f. 
ported to be ideal for production an4 
repair items and for intricate parts wher 
conventional methods are impractical, 

Basically, the new product consists of 
a specially formulated lead-tin-solder tha 
is pre-mixed, in paste form, in proper 
proportions with its specially compound 
ed accompanying flux. The  resultap, 
product is said to yield a capillary floy 
similar to silver solder with strengths 
equivalent to conventional lead-tin solders 
while completely eliminating the wast 
and awkwardness involved in melting 
solder off a stick or coil in the ordinan 
way. 

Whatever small amount of flux residue 
may result from the TinWeld paste ap- 
plication can swiftly and easily be washed 
off with plain water, thereby easily pre. 
venting corrosion, according to the com 
pany. 

Since the new formulation permit 
brush, spatula or dip application, it i 
claimed to be ideal for work where pr. 
placement of alloy is required for furnace, 
automatic soldering, and similar oper. 
tions; for tinning on auto body work 
for tinning of odd shaped parts normall) 
dificult to reach with a solder in wir 
form; for delicate work requiring smal 
amounts of alloys, such as jewelry, etc 

TinWeld can be used with torch, fur- 
nace or soldering iron to join all metals 
except aluminum and magnesium. No a¢ 
ditional or outside flux is required. 
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S with TOCCO’ Induction Heating 


ere pie. | 

ums When minutes saved mean dollars earned, look to TOCCO Induction Heating 
ormully fg @Singer Manufacturing Co., OLD METHOD TOCCO METHOD 

in wit makers of famous Singer Operation Min. /100 Pes. Operation Min. /100 Pes. 


£ sme ; a . i a a a ~ 
Iry, etc Sewing Machines, ee Assemble on plating racks. . eliminated 
ch, fur the following results when Copper plate crank end. . . . eliminated 
ae § they switched to TOCCO— Remove from plating racks . 15. eliminated 

4 ' —B hardening the shaft assem- Harden shaft and TOCCO harden 


blies shown above. Note anneal crank. . . . ! and clean. . . . 92.5 
the operations eliminated Strip a oe BW eliminated 
through the use of TOCCO Strip copper and clean. . . 33. eliminated 


: Old method TOCCO method 
and the savings of 151.8 total time . . . . 244.3 minutes total time . . . 92.5 minutes 


minutes per 100 parts. 


Have you investigated TOCCO’s time and cost savings possibilities for 
your hardening, brazing, forging or melting operations? It will pay you to ) 

. . ° . . SWeer § Fi 
write or send blueprints of your parts for analysis—no obligation of course. teh eet 


THE OHIO CRANKSHAFT COMPANY hommes tse S08 
Dept. T-2, Cleveland 1, Ohio 


Please send copy of “Typical Results of 
ee TOCCO Induction Hardening and Heat 


] ag Treating” 
> Ee es 
2 es 
Oe 


Address 


RSS FS 


SS | 


an an as ap ap an aw an a 
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Once again Investment Casting 
has guided a customer to better 


parts at lower costs. 
Jet engine tail pipe being spot welded at 68 in. per min, three times the former rate. (Ryan) 


The illustrated guide is cast in 
SAE 4130 material complete 
with exception of reaming the 


ris moses ones ew cond | WELGING OF High Alloys Doubled 


pressure castings with smooth 
finish and close tolerances. 


We are fully equipped to — 


rane any tovees or nome | WITH New Roll-Spot Technique 


Investigate today the possibility 
of eliminating costly machine 
operations on your small parts. By J. R. FULLERTON, 


Our Engineering Department is Welding Engineer, Development Laboratories, Ryan Aeronautical Co. 


always available to help you 


get a better part at lower costs. improved weld quality and increased welding speeds 
are achieved by modifying the drive mechanism of 


GRAY-SYRAGUSE standard seam welders. 


ING @ WITH A NEw technique and modi- afterburners, variable nozzles, exhaust 

ee Oe * Re ee ae fied facilities, Ryan spot welding cones, tail-pipes and high tempera 

engineers have stepped up welding __ ture jet engine components. 

speeds more than 100% and, at the 

Small precision castings of ferrous same time, improved weld quality. New Indexing Device 

and non-ferrous alloys. Gas-tight seam welds are in produc- 

tion at 26 in. per min, compared 

with speeds of between 6 and 12 in. 

per min formerly achieved. Spot 

107 N. Franklin Street welds on 1-in. spacings can be in- 

Syracuse 4, N. Y., Dept. “A” stalled at 68 in. per min, in con- 
Please send me literature on trast to the former rate of only 21 
Precision Investment Castings. in. per min. 

This accelerated performance is at- 
tained in the welding of stainless 
steels, Inconel X and W, Haynes 
Stellite No.25 and other crack-sensi- 
tive alloys used in the fabrication of (Continued on page 168) 


107 N. Franklin Street, Syracuse 4, N. Y. 


Taylor-Winfield machines which 
have been equipped with fast-index- 
ing mechanisms for roll-spot welding 
are used. These devices are air-opet- 
ated, electronically-controlled units 
consisting of two horizontally-op- 
posed bellows which actuate an over- 
riding clutch. Powered by standard 
air line pressure of 80 psi, the clutch 
rotates the upper wheel electrode of 
the machine. By pressing a switch 





Gray-Syracuse, Inc. 
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Spree 


SHARON” HI-STRENGTH STEELS DELIVER 
MAXIMUM STRENGTH FOR TANK TRACKS 


Tank parts must absorb a lot of production of such special alloys 
punishment. Rough terrain, twist- Nl atelcelaMmalel Malelo Me Ml (elde(-M ole ama Mm ial: 
ing directional turns, cannon recoil, relgole lla ilola Mole alec tia-laleisMehi-1-1 nce) 

quick starts and stops are a few of military purposes. 
the reasons why modern tanks These same Sharon hi-strength 
must take it. Sitio] g-M ol-Toolaal ale ME Lalaa-tordiale] hy 
To overcome failure through metal available for product improvement 
ifehitelUl-Mel-Stlelal-1e- Mele loh mel s-M) ol-ta ha for civilian consumption. If you’re 
ing that most parts of this vital in the market for tough steels that 
aal=reiatelali-jialee ol-Mameelaltidliai-ve Mie) mmm ale WALL Mie fo a alold- Suan ie] | QM fo Mn lal-MEalel dela 
strength steels. As a leader in the man in your area. 


*Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 






NY 


4 IS eA tlt oe, 


ie, ap MS Bete Ce ie) sais. hele lod alg. 
. STEE > >ORATION 
SHARON STEEL CORI 


DISTRICT SALES OFFICES: CHICAGO, ILL., CINCINNATI, ©., CLEVELAND, O., DAYTON, is a 


O., DETROIT, MICH., INDIANAPOLIS, IND., MILWAUKEE, WIS., NEW YORK, WN. Y., 
PHILADELPHIA, PENNA., ROCHESTER, N. Y., LOS ANGELES, CALIF., SAN FRANCISCO, ” 

CALIF., MONTREAL, QUE., TORONTO, ONT. f a 
For information on Titanium contact Mallory-Sharon Titanium Corp., Niles, Ohio ; 


> a) wis RITE 


8 Bg Re 














accuracy and excellence of workmanship 
found only in exceptional organizations.” 


Dalmo-Victor Company of San Carlos, 
California, makers of electronic equipment, 
have that to say about Precision Metal- 
smiths. Pictured above are a few of the 
investment castings which have earned this 
high compliment. 

Their further comment, “We are expect- 
ing a large increase in our use of such 
castings”, is a thought heard often after 
manufacturers have discovered these facts: 
Intricate parts, not possible with any other 
process, can be investment-cast; designers 
can let their imagination run wild. Many 
machining and assembly operations can be 
eliminated and, often, parts are made in 
alloys that can’t be machined. 

Investment castings save you money, 
too: 21¢ against a previous 69¢—75¢ com- 
pared to a former $2.17—$2.80 for a part 
that would cost at least 3 to 4 times that 
much by the next cheapest process—$10.50 
for a part made in one piece which couldn’t 
be made by any other method. 






at 4y 
Say whew 
you're worried about 
high costs 





and we'll send you this 
free book 


PRECISION METALSMITHS, INC., 1081 East 200th St., Cleveland 17, Ohio 


a st 


pour yourself an assembly with 


= & 


: 


— Ve . | 
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Air-operated bellows-type control replaces 


standard electric drive to increase welding 
speeds. (Ryan) 


the continuous electric seam welding 
drive mechanism is detached and the 
roll-spot drive is engaged. It can be 
set by indicator to index in single or 
multiple movement and spot weld at 
spacings from 0 to 5 in. 

The new controls are a distinct ad- 
vantage over the Geneva-type drives 
used heretofore. With the Geneva 
drive, limited flexibility is available 
because the proportion between the 
dwell time and indexing time is 4 
fixed ratio, depending upon the gear- 
ing and drive mechanism. It can be 
varied in fixed increments only. The 
Taylor-Winfield air-operated drive 
provides infinite flexibility in varying 
dwell and indexing time ratios. 

Although the new mechanism was 
developed to accomplish spaced out 
spot welds at increased speeds, faster 
seam welding has also been achieved. 
With continuous drive machines, cet- 
tified, gas-tight seam welds cannot 
be formed at speeds exceeding 6 to 
12 in. per min in the crack-sensitive 
alloys. When these rates are ex 
ceeded, the metal temperature rises 
sufficiently to produce excessive shrink- 
age, and distortion and cracks de- 
velop. 

Analysis of this phenomenon showed 
that a large number of overlapping 
spot welds were required to produce 
gas-tight seams with continuously £0- 
tating electrodes because each spol 
weld was inferior to that produced 
under static conditions. Consequent: 
ly, efforts were directed toward at- 
taining the speediest intermittent op: 
eration commensurate with high qual- 
ity. This was accomplished by furthe: 
modification of the drive mechanism. 

(Continued on page 170) 
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Utility to new SERVEL “ELECTRIC WONDERBAR? 


PLAstIcs 
SALES APPEAL 


STYRON gives additional Beauty and 


scat 


sa aeons 


portable refrigerette 


With the handsome new Electric Wonder- 
bar, Servel has created a unique and happy 
combination of utility and styling. This 
remarkable portable refrigerette is right at 
home in the living room, nursery, or as a 
I'V snack spot-in the recreation room. It 
freezes its own ice cubes and is an ideal 
refreshment center for the family. Doctors 
and other business executives will find 
the Servel Electric Wonderbar a useful 
piece of office equipment, too. 


you can depend on DOW PLASTICS 


FEBRUARY, 1953 


In creating the Electric Wonderbar, 
Servel used Styron for many of the essen- 
tial parts. Because Styron (Dow poly- 
styrene) is a durable, odorless, easy-to- 
clean plastic with excellent insulating 
properties, it offered a threefold advantage 
of utility, beauty and sales appeal. 


Perhaps plastics can improve your product 


too; why not work together with experts 
from Dow’s Plastics Technical Service 





and an experienced molder to give your 
new product, or present ones, more buy- 
appeal at the point-of-sale? Write today. 


THE DOW CHEMICAL COMPANY 
Plastics Department—PL 1409C 
MIDLAND, MICHIGAN 

New York Boston + Philadelphia + Atlanta 

Cleveland + Detroit + Chicago St. Louis 

Houston + San Francisco + Los Angeles + Seattle 

Dow Chemical of Canada, Limited, Toronto, Canada 

















EE , 
TEMPERATURES TO 2600 F. 
witha HEVI DUTY 


G-8156 HIGH TEMPERATURE 


BOX FURNACE 
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CALDAPPOAPOOA AOS 


... for heat-treating operations requiring 
elevated temperatures 


for RESEARCH 
CERAMICS and 
High Speed STEELS 


Silicon Carbide (* Globar) heating 
elements located above and below a 
sealed muffle assure even heat dis- 
tribution throughout the work cham- 
ber. Connections for using a protec- 
tive atmosphere are provided. 


The furnace is available in several 
sizes with or without the control base 
as shown in the insert. Transformers, 
pyrometer and circuit breakers can be 
supplied as required. 

Write for bulletin HD-741 


* trademark, Carborundum Co. 





HEVI DUTY ELECTRIC COMPANY 





HEAT TREATING FURNACES HEVIEDE-TY ELECTRIC EXCLUSIVELY 


ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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With the improved drive, ney 
performance ratios were developed in 
which time was compressed to the 
minimum. Dwell time, during which 
the electrodes are motionless, was te. 
duced to the shortest possible inter. 
val consistent with sound-spot weld 
structure. Indexing time, which jg 
time lost in advancing to the next 
spot weld location, was also cut to 
the minimum. Because of the flexi. 
bility of the equipment, these time 
ratios could be coordinated for differ. 
ent materials and thicknesses with 
complete freedom. 


Better Welds Obtained 


Once precision control of intermit. 
tent operation was attained, it was 
found that better spot welds could be 
accomplished than under continuous 
operation. The weld nuggets were 
sounder because the metal was held 
under forge pressure during the cool- 
ing cycle and a larger, stronger nug- 
get was made. By holding the sheets 
during cooling, shrinkage and dis- 
tortion from heat were reduced. 

With sounder spot welds available, 
it became evident that gas-tight seam 
welds could be formed with fewer 
spot welds and at greater speeds. For 
instance, on a typical Ryan after. 
burner assembly formed from two 
sheets of 0.045-in. Inconel W, 1! 
overlapping spot welds per running 
inch were required previously to form 
certified seams under continuous 
drive. Because of the proximity o! 
the spot welds, this work could not 
be done at speeds exceeding 12 in 
per min due to the heat accumulated. 
With the new roll-spot technique, 
certified seams are produced with 
only 51, spot welds per in. at the 
rate of 26 in. of seam per min. 

For spaced out spot welding, the 
new technique is equally satisfactory. 
In spot welding a General Electr 
J-47 jet engine ta‘l-pipe, 300 spo 
welds are made on 1-in. centers 10 
one seam. These can be produced at 
68 in. of seam per min, compared 
with the former rate of 21 in. pet 
min. With improvements now being 
developed, speeds of 80 in. per min 
will be realized. This reduction !0 
time permits the spot welding of five 
of these assemblies in the same tim 
required to do two with older method. 

Economically, the innovation pit 
sents an attractive picture. The acces 
sory drive costs about 159% of the 
cost of a new machine, but practical 
ly doubles the capacity of the m4 
chine on which it is installed. 
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PRODUCT— 
pAutomotive heater shut-off valve 


MATERIAL— 
Aluminum alloy 


EQUIPMENT — 
160 kv x-ray machine | 


What's the right 
X-ray film? 





KODAK A RIGHT FILM FOR EVERY PROBLEM 


Whatever your radiographic problem, you'll find 


'N DUSTRIAL X-RAY the best means of solving it in one of Kodak’s four 


types of industrial x-ray film. This choice provides 


the means to check castings and welds efficiently, 
FILM, T ¥ DE A offers optimum results with varying alloys, thick- 


nesses and radiographic sources. 





¢ Type A—has high contrast and fine graininess with ade- 
quate speed for study of light alloys at low voltage and for 
examining heavy parts at intermediate and high voltages. 


A big production run was scheduled. So to check Used direct or with lead-foil screens. 


| casting methods, pilot castings were radiographed to Type M—provides maximum radiographic sensitivity, with 
let ; meni direct exposure or lead-foil screens. It has extra-fine grain 
detect any recurring porosities. and, though speed is less than Type A, it is adequate for 


For these exposures, the radiographer used 70 kv, light alloys at average kilovoltages and for much million- 
) 26.) : and multi-million-volt work. 
54-sec. exposure at 36-in. tube distance—no lead i ee hee ‘abt 1 Jae 
1 : r ne ah Type F—provides the highest available speed and con- 
e screens—and Kodak Industrial X-ray Film, Type A. yP P Pee ge od peec et 
. _ ’ trast when exposed with calcium tungstate intensifying 


y: This film is the first choice for examination of light screens. Has wide latitude with either x-rays or gamma rays 
alloys with short exposures at low voltages. It also when exposed directly or with lead screens. 














‘ has high contrast with fine graininess and speed Type K—has medium contrast with high speed. Designed 

0 ; ; for gamma ray and x-ray work where highest possible speed 

at enough to take full advantage of high kilovoltage is needed at available kilovoltage, without use of calcium 

od equipment in.radiographing thick or dense materials. tungstate screens. 

ef 

in . s 

i a logr ap y. e e another important function of photography 

ve 

ne 

yd. 

re: RADIOGRAPHY IN MODERN INDUSTRY 

cs: A wealth of invaluable data on radiographic princi- 

the ples, practice, and technics. Profusely illustrated with il a 
al photographs, colorful drawings, diagrams, and charts. 4 r 

od Get a copy from your local x-ray dealer—price, $3. ) ff 

Ds EASTMAN KODAK COMPANY Ko 1 I 





X-ray Division - Rochester 4, N. Y: 


TRADE-MARK 


On- 


THE SKY’S THE LIMIT 
IN SAVINGS WHEN YOU 


Guede PRECISION PARTS 


Trodemort Beg. U.S. Pat Office 


Tedious, hand or semi-mechanical finishing of 
precision parts takes time... costs money. 
With the original Roto-Finish process, using Roto- 
Finish machines, chips and compounds, one man 
can finish hundreds of parts at one time .. . to 
exact tolerances. The illustrated parts show the 
diversity in size, shape and material in the parts 
that are now precision finished by the Roto-Finish 
process. 

To determine your requirements Roto-Finish 
maintains a completely equipped laboratory 
which can (and does) process parts to your speci- 
fications. The results we obtain are guaranteed 
to be duplicated in your plant. This sample proc- 
essing service is yours without obligation. Just 
send a few unfinished parts ... along with a 
finished part as a guide, for prompt recommenda- 
tion of the correct Roto-Finish process that exactly 
fits your requirements. 


Inquire about 

Roto-Finish Special 
Machines and Equipment 
for specific applications, 
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COMPANY 
P.O. Box 988— 
3726 MILHAM ROAD, KALAMAZOO, MICH. Phone 3-5578 


associated with The Sturgis Products Co. 
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bilizers, rust inhibitors, colors and 
fillers have been added. 

By a single cold dip, Gatto de. 
scribed how cold dip shelic am coatings 
ranging from a fraction of a mil to 
60 mils could be deposited. Preheat. 
ing the object to be coated enabled 
coatings up to 14 to 14 in. For com. 
plete cure, heating by means of infra 
red lamps or other means converts 
the plastic coating into a solid state. 

Among the advantages Gatto 
pointed out were: No special dip 
ping tanks are needed with the cold 
dip; hazardous hot material is avoid. 
ed; no deterioration of compound is 
apparent no matter how long it is 
used; there is no need for emptying 
and cleaning dipping tanks; and be. 
cause the product does not have to 
be heated for applying, various types 
of rust and corrosion inhibitors can 
be utilized without fear of loss due 
to volatility. He concluded that the 
fused coating is equal to and in many 
ways far superior to the hot dip ma 
terials. 

Dr. G. O. Inman of the Rock 
Island Arsenal told the conference 
how the government has developed 
specifications and cited recent moves 
to simplify and consolidate. A Sub- 
panel on Specification Review for 
Consolidation has successfully con- 
solidated 17 corrosion preventive 
specifications comprising 21 grades 
into three rs sd of seven 
grades. 

Charles W. Griffiths, assistant di 
rector of Government and Industrial 
Research of the Hollingshead Corp. 
discussed the functions of corrosion 
preventives, suggested a simple sys 
tem of classification, and the impor 
tant considerations in the selection 
of the proper corrosion preventives. 
The three classes suggested were: 
(a) solvent types, ‘b) grease types, 
and (c) oil types. 

A description of each type, to 
gether with its advantages and limits: 
tions, and formulation information 0! 
a general nature was presented. Con- 
siderations suggested to aid in the 
selection of proper corrosion preven 
tives were: 


1. Protection properties desired 

2. Ease of application and ‘ 
moval 

3. Chemical and physical stability 
under conditions of use 

4. Chemical inertness toward parts 
to be protected 
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eREJECTIONS REDUCED 
eWEARABILITY INCREASED AND 


COSTS CUT 50% 


WITH 


STRESSPROOF * 


SEVERELY COLD-WORKED, FURNACE-TREATED 
STEEL BARS 





¢ Spindles for these multiple drill-heads must be straight. 
Formerly heat-treated, straightening was a difficult, 
costly job, and rejections were high. 

Now produced from STRESSPROOF, heat-treating, 


with its attendant straightening problem, is eliminated; 


Multiple spindle, made by U.S. 
Drill Head Company, Cincinnati, 
Ohio, uses spindies made from 
STRESSPROOF, 


machinability is increased 25%; wearing properties have 
been improved; and costs reduced 50%. 


STRESSPROOF makes a better part at a lower cost. 
STRESSPROOF’s value to manufacturers like U.S. Drill Head stems 


from its unique combination of four qualities in the bar: (1) Strength, SEND FOR 
2) Wearability, (3) Machinability, and (4) Minimum Warpage. Yet Free Engineering ‘Bulletin 
SFRESSPROOF costs less than other quality cold-finished steel bars. “New Economies in the Use 


It comes in cold-drawn or ground and polished finish. of Steel Bars” 


le Sale sxx. 


Manufacturers of the Most Complete | Company. sialianiemaee 
Line of Carbon and Alloy Cold-Finished { Address 


and Ground and Polished Steel Bars in America. ae Zone State 













La Salle Steel Co. 
1418 150th Street 
Hammond, Indiana 


Please send me your STRESSPROOF Bulletin. 


Name 








1 Tithe 
' 

























FEBRUARY, 1953 


TEFLON - 


UNITED 
STATES 
GASKET 
COMPANY 








FLUOROCARBON | 
PRODUCTS DIVISION 
CAMDEN 1, NEW JERSEY 


Representatives in Principal 
Cities Throughout the World 











News Digest 





5. Safety regulations 

6. Cost and availability 

Consideration of fingerprint te. 
movers was a part of the conference 
agenda, with Lt. O. R. Cunningham 
of the Chemical Laboratory at 
Wright-Patterson Air Force Base de. 
scribing how synthetic methanol js 
used in the present Specification 
MIL-C-15074A. As a part of clean. 
ing operations and as a short term 
corrosion preventive, the compound 
he described has many applications, 
At Wright-Patterson Air Force Base 
it is being used for protection of ex. 
perimental ferrous parts between 
times of use. 


Corrosion Engineers to Discuss 
Protective Coatings at Chicago 
Conference 


A number of papers of interest to 
engineers in product manufacturing 
industries will be presented at the 
conference of the National Associa- 
tion of Corrosion Engineers at the 
Hotel Sherman in Chicago in March. 

The five papers readied for pres- 
entation during the Protective Coat- 
ings Symposium on Friday, Mar. 20, 
cover a variety of subjects in the 
coating field. “Coating Research and 
Applications in Atomic Energy Op- 
erations”, by C. D. Watson, includes 
information recently declassified by 
the Atomic Energy Commission. The 
manner in which the AEC is using 
coatings is expected to be interesting. 
“Field Tests of Exterior Coatings for 
a Pipeline Conveying Fuel Oil 
Heated to 200 Deg F,” by E. R. 
Stauffacher and B, R. Davidson, re- 
lates field tests and experience in se- 
lection of protective coatings for 41 
miles of 8-in. schedule 30 pipe. Tests 
include application of external pres- 
sure at predetermined locations, elec- 
trical resistance measurements aod 
cold bends. Final data and conclu- 
sions will be presented. ‘“‘Filiform 
Corrosion” by Maurice VanLoo, ptt- 
sents a theoretical explanation of 
this type of corrosion and is illus 
trated with time-lapse motion pho 
tography. Filiform corrosion appaf 
ently has no direct relationship with 
the metallurgical pattern of the sut- 
face, light, biological activty of 


MATERIALS & METHODS 








FEB 







\ 
\ want 
N } plaskon 
i glass- 
filled 
alkyd 
parts 
placed 
Ty 
your 


hands 












As one of the first in the industry to use Plaskon 


ee 


Alkyd, we have the experience, as well as the design and 
: tooling skill, to make the many advantages of this wonder 
molding compound available to you now. Yes, and now— 
through the use of a glass-filled Plaskon Alkyd—we can give 
you parts, such as this electric motor rocker ring, of exceptionally 
high impact strength. Just write us, or phone, if you wish to 
discuss the benefits of Plaskon Alkyd parts for your product. Or, 


if you prefer, our plane and pilot will bring you here for a 


l 


time-saving conference. No obligation, of course. 
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When you look for plastic moldings, look first to 
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office may put your 
product-planning Miles A 


IMPACT RESISTANCE 


S Just stroll around your desk and 
you ll see examples of the versatility 
that makes the phenolics stand out 
among all plastics ...and simplifies 
product planning for so many manu- 
facturers. Whatever your products may 
be, there’s a likely place where these 
materials can enhance their appearance, 
durability, ease of use, efficiency, and 
economy of production. 

In the form of molding materials 
or resins, Durez phenolics provide 
unusual resistance to heat, impact, 
abrasion, water, electrical current, and 
many chemicals. They offer remarkable 
flexibility of design. Their use often 
reduces assembly operations and hand- 
ling and shipping costs. 

The phenolics have been the special 
sphere of Durez operations for 32 years. 
We are constantly adding new com- 
pounds and industrial resins that pro- 
vide new ways to make things that sell 
and serve better. Your custom molder 
and our technical staff will gladly work 
with your research people in suggesting 
...and working out...their profitable 
application in your business. 
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inhibitive pigments. The directing 
force is explained on the ba 
concentration cells. “Effects 


Composition of Steel on th 


> | 


formance of Organic Coatings in A 
mospheric Exposure’, by F. ] La : 
Que and J. A. Boylan, gives at leas 

a partial answer to the question a; 

to whether the improved atmospher 
corrosion resistance of alloy steels js 


of any advantage when they ar f 
painted. Paint was a common pig 
mented baking alkyd primer with . « 


pigmented baking urea modified 
alkyd top coat automobile finish 
with and without zinc phosphate pre. 
treatment. ‘““Weld Seams and Weld 
Flux Effects on Coating Life”, by 
A. J. Liebman, covers performance 
data important to corrosion engineers 
developed by the author. 

Two sessions will be held for the 
presentation of eight papers in th 
Chemical Industry Symposium. “Ef. 
fects of Structures and Phases o 
Corrosion of Steel’, by F. A. Prange. 
Phillips Petroleum Co., is a discus 
sion of corrosion problems from the 
metallurgist’s viewpoint and includes 
comments on the metallurgical struc 
ture of carbon and alloy steels and 
their corrosion resistance. ‘Corrosion 
by Acids at High Temperatures”, b; 
R. F. Miller, R. S. Treseder and A 
Wachter, Shell Development Co 
deals with corrosion data for various 
alloys exposed to a number of acids 
It also describes a method of obtain- 
ing corrosion data with acids and 
other media above their normal boil- 
ing points. “The Use of All-Plast: 
Piping and Equipment in Technical 
Corrosion Protection”, by J. D. Hus 
cher, Technical Director, American 
Agile Corp., covers a new group 0! 
self-supporting materials that arc 
finding increasingly widespread ust 
in corrosion resistant installations 
“The Behavior of Titanium in Sul- 
furic and Hydrochloric Acids”, by 
Warren W. Harple, Research Chem: 
ist, Allegheny Ludlum Steel Corp. 
includes new data on the corrosion 
resistance of titanium, including 10 
formation on sulfuric acid from 0 to 
95% and hydrochloric acid from 
0 to 37% at several temperatures. 
“Graphical Multiple Correlation 0! 
Corrosion Data’, by O. B. Ellis, Se 
nior Research Engineer, Armco Stce' 
Corp., concerns a graphical metho. 
for multiple correlation analysis ° 
experiments having several variables. 
It presents a method of materially 
simplifying evaluation of corrosion 
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We make rings, bands, components 





and assemblies by either fusion or 
resistance welding of ferrous or 
non-ferrous metals. We believe 
that our quality is second to none 





and we know our products are 
reasonably priced. Many “Blue Chip” 








companies are our customers. Their 
products range from fractional 
horse-power motor shells to jet 
engine components. 
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Are you SURE 
youre using 
THE MOST 

EFFICIENT FINISH? 


if your production involves 
finishing zinc, cadmium, 
aluminum or cuprous metals, 





you owe it to yourself... 
and your customers... 
to investigate 
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for on any of these metals Iridite gives you a high per- 
formance finish at a low cost from a simple chemical dip. 


e _ IF YOU WANT HIGH CORROSION RESISTANCE, 


you'll find an Iridite that will meet any military or civilian a 
specifications for chromate finishing. a 
IF PAINT ADHERENCE IS IMPORTANT, eae: 
you'll find Iridite prevents underfilm corrosion and soap 

formation. Py 


investigate zinc plate and Iridite (Bright) for a chrome-like 
decorative finish with more corrosion protection than con- 


ventional chrome plating . . . or Iridite (Metcote) as a treat- 


ment for copper that eliminates the need for buffing in the 


copper-chrome system; produces a sparkling bright finish! 


R P 


Eben 220) F Oe ae 


4004-06 E. MONUMENT STREET © BALTIMORE 5,MD 
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data by statistical methods. ‘‘Resist. 
ance of Aluminum Alloys to At. 
mospheric Weathering’, by R. H 
Brown and associates, Aluminum Co 
of America, gives results of atmos 
pheric weathering tests of aluminum 
alloys. They were made under severa/ 
types of atmospheric exposure con- 
ditions, including those containing 
industrial contaminants. ‘“‘Corrosion 
Study in a Salt Plant’, by H. O. Tee. 
ple, The International Nickel Co, 
Inc., and another author to be named 
later, will cover an extensive study of 
corrosion in a salt plant. The paper 
should be of interest to handlers of 
brine who are faced with salt corro- 
sion problems. A paper by James 
Collins of E. I. du Pont de Nemours 
& Co., Inc., will include information 
on some of the recent developments 
of this company in the corrosion 
field. 

A preliminary summary of the 
content of the four papers to be 
given during the Corrosion Principles 
Symposium has been given by J. V. 
Petrocelli, chairman of the symposi- 
um. Professor Andre J. de Bethune 
of Boston College will present a pa: 
per on the fundamental concepts of 
electrode potentials, including stand- 
ard potentials. Professor Norman 
Hackerman of University of Texas 
will speak on the measurement of 
potentials, including reference elec- 
trodes. Dr. Morris Cohen, National 
Research Council, will give a paper 
on the interpretation and signifi 
cance of potential data in corrosion. 
Dr. Thomas P. May, The Interna- 
tional Nickel Co., Inc., will talk also 
on the significance and interpretation 
of potential data. 


More Aluminum Predicted in 


Automobiles 


Speaking before the Chicago sec 
tion of the Society of Automotive 
Engineers, J. H. Dunn, assistant 





manager of Aluminum Co. of Amer- 
ica’s Cleveland Development Dw. 
pointed out that aluminum is being 
used in greater tonnages in automo- 
biles than ever before, and in the 
light of new engineering develop: 


(Continued on page 181) 
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ments and techniques the tonnages 
should continue to increase. 

Such items as aluminum torque 
converters, clutch housings, timing 
gears, pistons and carburetors are be- 
ing installed in many car models to- 
day. Pistons, although an old time 
application of aluminum in automo- 
biles, recently have been accepted by 
two more automobile manufacturers 
for production, thus putting alumi- 
num pistons into all cars on the 
market today. A higher compression 
ratio is the chief advantage of the 
aluminum piston, Mr. Dunn said, in 
addition to light weight. 

The use of aluminum in torque 
converters also is booming at the 
present time. Manifold valve covers, 
body trim and brakes are still other 
applications using greater quantities 
of aluminum. Aluminum is used in 
these parts because it is highly re- 
sistant to corrosion and dissipates 
heat rapidly. 

According to Mr. Dunn, intensive 
development work is going on right 
now for the use of aluminum in 
radiators, cylinder heads and blocks. 
These applications are some of the 
hottest actual and potential applica- 
tions of aluminum in automobiles be- 
cause of a new brazing process. Mr. 
Dunn described a novel method of 
making aluminum cylinder heads by 
a sandwich type of construction, in 
which separately cast aluminum sec- 
tions are piled on top of each other 
with a special brazing sheet between 
them. The entire assembly is then 
furnace brazed to produce the final 
one-piece cylinder head. Convention- 
al core work is thus eliminated, with 
a consequent reduction in costs. The 


same process applies to cylinder 
blocks. 


Rapid Rise in Output of Boron Steel 


The production of alloy steel with 
boron as one of its alloying elements 
has risen rapidly this year, American 
Iron and Steel Institute reports. 

In the first nine months of 1952 
the output of this steel, at 507,358 
net tons, exceeded the output in all 
of 1951 at 354,495 tons. As a per- 
centage of total alloy steel other than 
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From Jet Bomber Parts 
to Gas Range Burners 


MUELLER BRASS CO, 


Aluminum Forgings Save 

Weight, Save Finishing Time 

and Provide the Same 
Strength as Steel 


If weight and strength are important factors in your product, 
then Mueller Brass Co. forged aluminum parts may be your 
best bet. Mueller aluminum forgings weigh only '¥3 as much 
as steel, yet they are approximately as strong. They make ideal 
parts for many applications and they are particularly desfable as 
parts for high speed rotating and oscillating machines becaufe they 
reduce vibration and bearing loads, thus causing less wear on 
other parts. They possess good dimensional stability and 
retain their mechanical properties at high|speeds and 
reasonable temperatures. The smooth, brig 
surfaces save machining time and eliminate costly finishing. 
Mueller Brass Co. can forge aluminum parts to your specifications 
in any practical size and shape from any of the standard 
or special alloys. Write us today for complete information. 









MUELLER BRASS CO. 
PORT HURON 16, MICHIGAN 
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STORY NO.17 


HOLDING LOCK PLUG TOLERANCES To +.0005 


Formerly the manufacturer had to broach these small lock plugs 
in order to hold a tolerance of plus or minus .0005”. Naturally 
the machining operation was costly and time-consuming. It was 
Obviously desirable to use powdered metal but because of the 
extremely close tolerances it was considered unworkable. 


Then they came to Powdered Metal Products Corporation of 
America and discovered PMP could supply plugs to the required 
tolerances and still substantially lower the cost. There was no 
sacrifice of quality or wear characteristics. In fact the PMP plug 
withstands repeated tests of over 500,000 cycies—much more 
than encountered in normal use. 


If you have a problem involving production parts, why not consult 
Powdered Metal Products? Their complete facilities assure 
finest results. 


Write today for complete information. 


POWDERED METAL PRODUCTS 
CORPORATION of “Pmewiza 


9335 West Belmont Avenue, 
Franklin Park, Illinois 


. *Trademark 
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stainless, it jumped to 9.2% in nine 
months of this year from 4% in al 
of 1951. Prior to 1951 very little 
boron was used in steel, its broade; 
introduction after the beginning of 
war in Korea being for the purpose 
of conserving critical alloy materials, 
The use of only 8 Ib of boron in 
a 150-ton heat of alloy steel saves q 
total of 4,800 Ib of nickel, chromium 
and molybdenum—alloy materials 
that are in stringent supply in pro- 
portion to increased demand. 


Battelle Installs Cobalt 60 
Radiation Source 


The most powerful and most gen- 
erally useful radioactive material so 
far made available for industrial re- 
search, Cobalt-60, has gone to work 
at Battelle Memorial Institute, where 
it is expected to be used to develop 
improved methods for chemical proc- 
essing, inspection of metals and other 
materials, and the sterilization of 
foods and medicines. 

Institute scientists and engineers 
designed a massive 5-ton structure of 
lead and concrete to safely shield 100 
curies of the high-energy source. This 
amount, equivalent in radioactivity to 
$2 million worth of radium, weights 
around 11/, oz and is about the size 
of the outer half of the thumb. The 
radiations given off by cobalt-60 are 
about equal in penetrating power to 
those of a 2,000,000-electron-volt x- 
ray machine, according to Battelle 
radiochemist Ralph Belcher. 

“This tremendous energy”, Belcher 
says, ‘will give us a powerful new 
tool for conducting studies extremely 
difficult or impractical before, because 
of the lengthy periods of radiation 
necessary with other available radio- 
active materials. 

“The new facility will enable us to 
set up research projects on a pilot: 
plant scale. This research with cobalt- 
60 will lay the groundwork for future 
work with other equally effective 
atomic energy by-products that will 
become available at some future date.’ 

Cobalt-60 will be particularly use- 
ful in the detection of internal flaws 
in metals and other materials, where 
the more expensive million-volt x-ray 
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FORMERLY 


ROLLED PRODUCTS DIVISION OF 


MICHIGAN STEEL CASTING COMPANY 


NOW AN INDEPENDENT COMPANY 


HANDLING 


ROLLED MILL FORMS OF 


CHROME-NICKEL ALLOYS 


Besides maintaining our reputation 
for quality and service, we will have 
greatly expanded facilities to better 
serve fabricators and consumers of 
Rolled Heat and Corrosion Resistant 


Alloys. 


Your past favors have been appre- 
ciated and we are looking forward 
with pleasure to working with you 


in a prosperous future. 


35Ni-15Cr 
Type 330 
Misco Metal 


25Cr-20Ni 
Type 310 
Misco K 


25Cr-12Ni 
Type 309 
Misco B 


27% Cr 
Type 446 


17% Cr 
Type 430 


ROLLED ALLOYS, INC. 


Heat and Corrosion Kesistant Alloy Specialists 


4815 BELLEVUE AVENUE e¢ DETROIT 7, MICHIGAN 
TELEPHONE WALNUT 1-4462 














YORK’S 
new 
ICE 
CUTTER 


ATLANTIC'S ™ 
ICE CUTTER 
CASTING 





Find out how the Atlantalloy plaster mold casting 
process can help solve some of your problems” 
Write for a free copy of “High Quality Precision 
Castings for Industry” today! 
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P= -" YORK FLAK-ICE 
AUTOMATIC 
ICE MAKER, 

MODEL DER- 2 


§ ICE HARVESTING SYSTEM 


AN IMPORTANT COMPONENT of York 
Corporation's most recent development, the York- 
Flakice Automatic Ice Maker, is Atlantic's ice 
cutter casting. It cuts the ice into curved flakes... 
so delicate they will not damage or puncture 
delicate rose petals. 


YORK'S ORIGINAL CONCEPTION of the ice 

cutter...a vital part of the ice harvesting system 
... consisted of three stainless steel parts 

which had not only to be machined, but welded 

together. 


ATLANTIC’S ENGINEERS suggested a design 
that eliminated these costly operations and 
increased the productive efficiency of the ice cutter. 
Six spiral blades on a center shaft were all 

plaster mold cast in one piece of Atlantalloy #31 
High Tensile Manganese Bronze...an alloy of great 
endurance and strength. 


York will testify that Atlantic's all-in-one-piece ice 
cutter casting surpassed all requirements for high 
physical values, closely-held tolerances, satin-smooth 
finish, fine-grained structure, clean-cut surfaces... 
and afforded them substantial savings over 

former costs. 
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CASTIN 
for Gs 
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CASTING and ENGINEERING CORP. 


- 721 Bloomfi 
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machine might otherwise be necessary 
it was said. " 

“Cobalt-60 will be used to induce 
chemical reactions in chemical proc. 
essing. In the making of some plastics 
for example, it will replace chemica| 
catalysts that may introduce ‘undesir. 
able impurities in the plastic materia! 
The new high-energy source will also 
be more effective and less cumbersom¢ 
than ultra-violet radiation in some 
applications where this technique js 
employed.” 


European Developments Displayed 
at Machine Tool Shows 


The American Association of Ma- 
chinery Importers recently released 
statements covering the significant 
developments in European machine 
tools Suetrel at shows in Germany 
and England. Several members of 
the association gave their impressions 
of these shows. A resume of the 
points covered that are of interest 
to engineers is given below. 


Hanover Exhibition 


The objects of the Hanover 
(Germany Fair were stated as fol- 
lows: (1) to reduce the noncutting 
time of machines, since modern 
tools both in Europe and America 
are nearly all capable of handling 
material at its full workability; (2) 
to make the design of machines more 
universal to take on a wider range 
of jobs—Europeans frankly admit 
they leave the assembly line produc- 
tion machines to the United States, 
which knows how to build them 
and actually has uses for them; (3) 
infinite and sensitive variations of 
speeds and feeds through electro- 
magnetic couplings and pre-selectors 
—this objective was well accomp- 
lished and found on a multitude of 
machines from all countries; and (4) 
semi-automatic and automatic copy- 
ing by many ingenious methods— 
the fad of copying has taken hold 
in Europe as well as in the United 
States, and some patents date back 
more than 100 years. 

In the ‘a European machinery 
in general was somewhat undet- 
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This continuous roll machine at the C-D-F, 
Bridgeport, Pa. plant makes top quality sheet 
fibre for electrical insulation. Corrosion- 
resistant rollers are made from laminated 
Dilecto, another famous C-D-F product. 








> DIAMOND 
VULCANIZED 


e mechanically and electrically strong 
© moisture, arc and chemical resistant 
¢ high dielectric strength 

e easily machined and formed 

e low-cost with long life 


watched all the way... 


DIAMOND VULCANIZED FIBRE 


Naturally it takes a big, well-equipped company like C-D-F to make fibre. It also 
requires a special brand of know-how and long experience to take rag paper (we 
make our own), zinc chloride and water and come up with a low-cost uniform 
product that can be adapted to a million uses. 


Maybe you think that vulcanized fibre has been replaced by many newer, more 
publicized materials. Actually Diamond Vulcanized Fibre today has more appli- 
cations, more unique qualities, more product design value than ever before. 


If you need a dependable source for bone, commercial, Diamond “fish paper” 
insulation, tubes, rods, receptacles . . . talk to the man who knows... . your C-D-F 
sales engineer (offices in all principal cities), or write C-D-F, Newark, Delaware. 


DIAMOND VULCANIZED FIBRE 


NEWARK 25, DELAWARE 











Technical Service Data Sheet 


Subject: HOW GRANODRAW PHOSPHATE COATING 
FACILITATES COLD EXTRUSION OF STEEL 








INTRODUCTION 


By phosphate coating steel, prior to cold working it, extrusion, drawing, and 
other forming operations are greatly improved. In fact, it is the protective zinc 
phosphate coating that makes for the successful cold deformation of steel. 


The tremendous pressures that most forming operations require produce 
extremely high frictional contact between die and metal. Without a protective 
coating, excessive galling (welding) of dies, breakage of tools, and unduly short 
die life will result. The combination of a non-metallic crystalline phosphate coating 
with an adsorbed lubricating film, possesses a low coefficient of friction while 
maintaining its stability under extremely high deforming pressures. This com- 
bination, therefore, greatly minimizes the aforementioned tool difficulties. 


THE COLD EXTRUSION OF GENERATOR FRAMES 


Cold extrusion is now being used advantageously in the manufacture of high 
production generator frames. This operation is facilitated by careful preparation 
and proper coating of the frame blank which is made from SAE 1010 open hearth 
plate steel. 


After wheelabrating to remove the scale, the blank is rolled up and then fed 
automatically through a six stage dip wheel type washing machine which cleans 
the surface and applies the coating. The frame is then fed into an extrusion press 
where the wall thickness is increased on one end and reduced 47.5 percent on the 
other end. This operation produces concentric frames of uniform thickness and 
correct dimensions. 


The Granodraw coating produces the proper surface to receive the lubricant 
by furnishing an extremely adherent film with the proper crystal size and con- 
tinuity of coating required to insure maximum adsorbsion and tenacity by the 
lubricant. The lubricant, Montgomery DF 1101, is.a combination of titre alkali 
soaps and resins. It is a powder which when dissolved in water and redeposited 
on the phosphate coated work piece, produces the necessary surface for subse- 
quent operations. This film is dry and considerably less hydroscopic than similar 
coatings of the soap type. The concentrations of both the Granodraw and DF 1}01 
are maintained by simple chemical analysis. 





PROTECTIVE COATING SEQUENCE 












































Stage Operation Chemical Time Temperature 

l Load and unload 

2 Cleaning Tri-sodium 1 Min. 180° F 
phosphate 
and soda ash 

3 Water rinse 1 Min. 180° F 

4 Zinc phosphate coating “Granodraw’’* 4% Min. ot : to 

5 Water rinse 2 Min. 180° F 

6 Lubricating H.A. wry gr! 4Y, Min. 190° F 
lubricant DF 1101 





*Trade Mark of the American Chemical Paint Company 
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‘ton for American use. This has 
en realized by the German many. 
facturers, and what used to be 5 o; 
10 hp is now 7 and 12 hp. The 
change from 50-cycle European 
specification to American 60-cycle is 
no longer done by means of getting 
a larger motor and deducting 109 
of its output. Now they actually wind 
to 60 cycles. This brings the power 
application to a better, more de. 
pendable standard. 

An outstanding feature of a few 
German machines at the fair was 
the greater simplification, not only 
of location, but of the controls 
themselves, mostly done electron. 
ically. This ravers | be an important 
point of attraction to the American 
worker, as it eliminates work. It also 
gives greater assurance to the manu- 
facturer, since it will avoid errors 
and reduce time. 

At Hanover, of course, the great- 
est majority of machine tools shown 
were of German make. However, the 
Italians showed some very fine ma- 
chines and some of them of im- 
pressive dimensions. 


Olympia Exhibition 


In comparing the Olympia, Eng- 
land, show with past ones, some de- 
velopments were noteworthy. Wide- 
spread use was made of electronic 
control devices, and almost universal 
use of copying attachments. Develop- 
ments on new copying lathes and 
copying milling machines were also 
noted. Increased rigidity, higher 
spindle speeds and wide use of anti- 
friction bearings on most machines 
made for better utilization of carbide 
tooling, which has resulted in the 
manufacture of new carbide grinding 
machinery and profile grinders for 
use in grinding carbide cutters. Much 
in evidence was an entirely new ty 
of specialized machine tool for the 
manufacturing of jet engine com: 
ponents, and especially jet blades 
Also noteworthy on the manufactur: 
ing side was increased use of flame 
hardened ways and the switch from 
scraping to slideway grinding and 
even slideway milling. 

The equipment of each country 
was outstanding for particular 
reasons. American machines thai 
stood out were for high production 
work and for manufacturing jet ¢n- 
gine components. Swiss exhibits wert 
marked their extremely accurate 
and superbly finished jig borers and 
measuring machines. Britain w4s 
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_  BRAZED FOR THE 
oy 7/7 » SQUARE D 
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LOW TEMPERATURE SILVER BRAZING ALLOY 











Strip stamping of Silvaloy 
#45 Low Temperature 





Silver Brazing Alloy. 


(5 = 6 





The Magnet Operated Valve manufactured by the Square D 
Company is an outstanding example of engineering and 
manufacture. Metal of the precision cast valve body halves, 
selected for best operating results, is manganese-aluminum 
bronze... a difficult material to braze. 

To braze manganese-aluminum bronze on a production 
basis is a complicated problem. When production brazing J Ae 
must meet Square D standards, it takes the best skill, silver A 5 
brazing alloy and flux to do the job. — 

It is being done—successfully—by Nilus-Bethke Co., using / 
Silvaloy #45 Silver Brazing Alloy in strip stampings and : 
APW Aluminum-bronze Flux. : 

For the best low temperature silver brazing alloys, call MAGNET OPERATED VALVE 
the Silvaloy Distributor in your area. They'll also be glad to 4 MANUFACTURED BY THE 
send Silvaloy Technicians to assist in developing lowest cost SQUARE D COMPANY 
—highest production in your brazing department. * x 


























THE SiLVALOY DISTRIBUTORS 


LE METALS COMPANY EDGCOMB STEEL OF NEW ENGLAND, INC. THE HAMILTON STEEL COMPANY STEEL SALES CORPORATION 
TILE, WASH. + PORTLAND, ORE. MILFORD, CONNECTICUT Division of FEDERATED STEEL CORPORATION CHICAGO, ILL. + MINNEAPOLIS, MINN, 
OKANE, WASH. NASHUA, NEW HAMPSHIRE CLEVELAND, OHIO INDIANAPOLIS, IND. - KANSAS 


Kom STEEL COMPANY FORT DUQUESNE STEEL COMPANY ee ee DETROIT, MICH. « ST. LOUIS, MO. 
LPHIA, PA, « CHARLOTTE, N. C. Division of FEDERATED STEEL CORPORATION 
LTIMORE, MD, « YORK, PA. PITTSBURGH, PA. » CINCINNATI, OHIO PACIFIC METALS COMPANY LTD. MILWAUKEE, WIS. 
OXVILLE, TENN, SAN FRANCISCO, CALIFORNIA 
OLIVER H. VAN HORN CO., INC. SALT LAKE CITY, UTAH LICENSED CANADIAN MANUFACTURER 
5 & SPROWL STEEL COMPANY NEW ORLEANS, LOUISIANA LOS ANGELES, CALIFORNIA BAKER PLATINUM OF CANADA, LTD. 
ION, NEW JERSEY - NEW YORK CITY FORT WORTH, TEXAS + HOUSTON, TEXAS SAN DIEGO, CALIFORNIA TORONTO + MONTREAL 








PE AMERICAN PLATINUM WORKS Gang 


1 NEW JERSEY RAILROAD AVENUE + NEWARK 5, NEW JERSEY 
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‘COHRiastic 
fabric 3016 


IUSKeTS 


FOR THE FAMOUS 


WASP MAJOR 


When Pratt & Whitney Aircraft engineers were searching for a superior rocker- 
box gasket for the “World’s most powerful piston engine,” they selected 
COHRLASTIC 3016 . . . a new “wonder” material made by a special process 
of impregnating glass fiber with silicone rubber. This unique rubber-like sheeting 
is level-coated, smooth-finished, soft and resilient with low compression set and 
high dielectric strength. It withstands oxidation and exposure to lubricating oils 
at temperatures as high as 450°F. 


At —70°F gaskets of natural rubber and most synthetics freeze and shatter; around 
+200°F they oxidize, soften, disintegrate. COHRLASTIC gaskets stand arctic 
temperatures down to 100 below and engine heats up to 500 above, hot oil, vapors 
and other rugged service conditions of flying at higher altitudes, faster speeds, 
longer distances. These gaskets can be counted on to last the full 800 to 1000 
hours before engine overhaul. 








COHRLASTIC 3016 is a heat resistant 
material consisting of glass fabric coated 
with white silicone rubber. 

DESIGNED for operating temperatures 
ranging from —100°F to +500°F. 

RESISTANT to mild alkalies, mild non- 
oxidizing acids, most salts, mineral oils, 
oxygenated solvents, air and water. 


COHR astic 





419 EAST STREET 
NEW HAVEN, CONNECTICUT 


188 


STRENGTH TESTS: Bursting 378 lb psi; 
breaking, cross 200 Ib pi; length 250 
Ib pi. 

STOCKED in rolls 36” wide; thickness 
0.016”; weight 19 oz. psyd. 


AVAILABLE by the yard for fire curtains, - 
ducting, conveyor belts, or to order as 


finished die-cut gaskets ready to use. 
Write for swatches and date sheets 
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noteworthy for standard machines 

modern but relatively simple desip 
at a price far below any competiti 
equipment. Many new Britis} 

were also unveiled. 


Steel in TV Tube Carefully Mate 


One of the most complex chal 
lenges to steelmaking techniques 
met in manufacturing the pictur 
tube of a modern television se 
American Iron and Steel Institute 
said recently. The steel wall of the 
tube, which has the glass screen at 
one end and the cathode ray source 
at the other, is an example of hoy 
steel scientists modify and adapt 
their products to the needs of thei 
customers. 

By meticulous control of the stee!’s 
chemical composition in the electri 
furnace, metallurgists have developed 
stainless and alloy steels that expand 
and contract at almost the same rate 
as glass. When the coated glass tha 
forms the picture screen of a televi- 
sion tube is bonded, by heat, to the 
steel walls of the tube, both glas 
and steel expand at nearly the sam: 
rate. The materials also cool at : 
similar rate after they are sealed 
together into an airtight vacuum 
tube. The glass would break if the 
expansion or contraction rates of the 
steel and glass differed significant) 

The use of steel walls for tele: 
vision tubes permits more rapid 
fabrication than if the whole a 
sembly were made of glass, 4 
originally designed. The total weight 
of the tube is reduced and i 
strength increased. 


Metal Powder Show and Meeting 
Scheduled for Cleveland 


The Metal Powder Association’ 
Ninth Annual Meeting will take 
place on Apr. 20, 21 and 22, 1953, 
at the Hotel Cleveland, Cleveland, 
Ohio. Carrying through the meetings 
theme, “Progress in Powder Meta! 


MATERIALS & METHODS 
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) - BY SPEEDING STEPS BETWEEN BAR STOCK AND BLADE 


Every military supplier has a special war 
' to win. He must win his own race against his 
enemy counterpart. 


As primary suppliers of forged turbine and com- 
pressor blades to the aircraft industry, Utica 
is going at top speed. But that alone is not good 
enough — not for this race. 
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So we at Utica examine our methods, study 
them, modify them, improve them. We seek 
always to speed, shorten and eliminate steps 
between bar stock and blade. 


The job must be done today, for today is soon 
tomorrow. Tomorrow's method will not wait 
until the day after — not at Utica. 


p> 





A UTICA DROP FORGE & TOOL CORPORATION, Utica 4, New York 


v MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES 
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New °¢ Fast - Proven 





PERFORATING TION AT ONCE. Pierce materials up 


and NOTCHING 


SHEET METALS 


method. for over. For precision work in all types 





REDUCE DIE COSTS 


All units and parts are interchange- 
able and used repeatedly in difter- 
ent arrangements. INCREASE PRESS 
PRODUCTION—Dow time is minutes 
as compared to hours for change- 


and sizes of presses. START PRODUC- 
to 4” thick mild steel. Standard sizes 


and shapes available up to 3 inches. 
Special sizes to order. 














Whistler MAGNETIC Dies at work in large inclinable press. Magnetized 
retainers hold the units. No bolting required. A fast, economical method in 
making up a punch and die set for short or long runs. All parts re-usable. 





Whistler ADJUSTABLE Dies on perforating and notching job, using 
Tee slotted die set. With Whistler Adjustable Punch and Die units production 
starts within hours instead of weeks. Last minute job changes made quickly. 


@ Here are the 
complete de 
tails with prices 


and applica- 

} tion illustra- 
' tions. Send for 

| | these catalogs. 
1 | No obligation. 


190 


I 

I 

I 

I 

| 
I 
I 
[ 
I 
I 
I 
I 
I 
I 
I 

al 





NAME 








De eee ce ee ee 


S.B. WHISTLER & SONS, Inc. 


Adjustable, Magnetic, Custom and Cam Dies for all Industry 
756 Military Road, Buffalo 23, N. Y. 


FIRM 





ADDRESS 





CITY ZONE STATE 
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lurgy,’”’ subjects tentatively schedul 
tor presentation include: 

1. The application of metallic 
friction materials in heavy dut 
transmissions such as tanks. air. 
planes and other military as 
well as civilian uses. 

Flame plating, both as a ney 
use for metal powders as wel] 
as a technique for improving 
the production of sinterings, — 

3. Progress in this country in the 
development and application 
of SAP (sintered aluminum 
powder). 

4. Use of iron powder and other 
metal powder sinterings in 
business machines. 

5. Powder metallurgy of reftac- 
tory metal powders for special 
high temperature applications, 

6. New developments in _ brass 
powders. 

7. Survey review of where pow- 
der metallurgy stands today. 

Paralleling the formal program at 
its Ninth Annual Meeting, the Metal 
Powder Association will sponsor the 
Metal Powder Show. Consisting of 
exhibits by leading sinterings fabrica- 
tors, powder producers and equip- 
ment manufacturers, the Show will 
enable visitors to see the progress 
in powder metallurgy on display. 


Cd 


NO 


NACA Publishes Research Reports 


A number of reports on research 
of interest to materials engineers 
have been published recently by the 
National Advisory Committee for 
Aeronautics. The reports are avail- 
able from the NACA, 1724 F St, 
N. W., Washington 25, D. C. Ab- 
stracts of these reports are given 
below: 

“Investigation of Wear and Fric- 
tion Properties Under Sliding Con- 
ditions of Some Materials Suitable 
for Gages of Rolling-Contact Bear- 
ings.” Robert L. Johnson, Max A. 
Swikert and Edmond E. Bisson. 
(NACA Rept. 1062. Formerly TN 
2384). The wear and the friction of 
brass, bronze, beryllium copper, 
monel, Nichrome V, 24S-T alumi 
num, nodular iron, and gray cast iron 


MATERIALS & METHODS 
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Now 
Baldwin Testing 
Headquarters 
Meets 


Your Needs 
With This New 





Recognizing your need for a low cost, faster and 
compact Universal Testing Machine, Baldwin- 
Lima-Hamilton Testing Headquarters developed 
Models 60-H and 12-H. 


Quantity production makes possible fast de- 
liveries and lower cost; nevertheless, the quality 
is so fine that its use in research laboratories is 
justified, particularly when equipped with the 
new T.E.G. load indicator. 

With one of these new machines you would 
gain all of these advantages: (1) The first low 
cost machine which exceeds all minimum re- 





‘LOW COST, COMPACT _ 


Universal Testing Machine 


Universal nosing 2 Masnine Model 60-H with T.E.G. load indicator 


quirements for the routine testing job. (2) Faster, 
more rugged, more foolproof and able to stand 
more abuse than any comparable machine. (3) 
Operational damage prevented by simple safety 
devices. (4) One unit design with two unit 
features . . . will fit area only 6714” by 27”! 
Indicator housing supported independently to 
eliminate transmission of recoil. (5) Adjusting 
screws are completely enclosed in base and 
lubricated for life, eliminating worry and care. 
(6) Practically noiseless operation. Single knob 
control for loading and return. 





For full information about the specifications and capabilities of this machine, write for our 
new Bulletin 4204 to: Dept. 2123, Baldwin-Lima-Hamilton Corp., Philadelphia 42, Pa. 


TESTING HEADQUARTERS 


BALDWIN - LIMA -HAMILTON 


General Offices: Philadelphia 42, Pa. e Offices in Principal Cities 


In Canada: Peacock Brothers, Ltd., Montreal, Quebec 
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help spring producer boost output 
350% in 30% less floor space! 


= 





110 old-fashioned hand trucks no longer needed! 15 truck operators freed 
for more productive work! Floor space requirements cut by 30% . Output 
rose from 290,000 pieces in 24 hours to 680,000 pieces in 16 hours, an hourly 
increase of 350% ! 


These were the results of this installation of a 98’ Cambridge wire mesh 
belt in a large spring producing plant. The moving belt gives continuous 
production, eliminates the need for hand trucks in transferring the work 
from one step to the next, assures uniformly processed work. 


Perhaps Cambridge wire mesh belts can help you get similar savings. 
They’re available in any metal or alloy, mesh or weave, length or width. 
They can be used under practically any conditions . . . from temperatures 
as high as 2100° F. down to sub-zero, for handling work through simple 
water rinses or highly corrosive acid sprays, for carrying small delicate parts 
or heavy, bulky loads. All-metal belt construction assures long life and 
freedom from damage. Open mesh permits free drainage of process solutions 
or free circulation of process atmospheres. 


WHY NOT CALL IN YOUR CAMBRIDGE FIELD ENGINEER? 


You can rely on his experienced advice to recommend just the right type 
of wire mesh belt for your process. Look under “‘Belting-Mechanical’”’ in 
your classified phone book for the Cambridge office nearest you. 





widely used specifications for continuous 
heat treating. 





BERENS PE ROME OLE 
/ Coavevor 


( BELTS 
\ / 


FREE BELT MANUAL tells how Cambridge belts can 
be used in your industry. Also includes useful 
data on conveyor design, metallurgical tables and 
belt specifications. Write for your copy today. 


The Cambridge Wire Cloth Co. 







— Department A 
METAL | SPECIAL 
CONVEYOR}++ ~METAL Cambridge 2, 
BELTS |} [FABRICATIONS Maryland 
OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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sliding against hardened SAE 521 
steel were studied. 

An Engineering Method for ] 
timating Notch-Size Effect in Fatio 
Tests on Steel.” Paul Kuhr nal 
Herbert F. Hardrath. (NACA TN 
2805). Neuber’s proposed method 
of calculating a practical factor 9 
stress concentration for parts cor 
taining notches of arbitrary size di 


pends on the knowledge of a “ney 
material constant’’ which can be es 
tablished only indirectly. In this 
paper, the new constant has bee; 
evaluated for a large variety of steels 


from fatigue tests reported in th 
literature, attention being confined t 
stresses near the endurance limit: 
reasonably satisfactory results were 
obtained with the assumption that 
the constant depends only on th 
tensile strength of the steel. Even in 
cases where the notches were crack 
of which only the depth was known, 
reasonably satisfactory agreement was 
found between calculated and ex. 
perimental! factors. It is also shown 
that the material constant can be 
used in an empirical formula to 
estimate the size effect on unnotched 
specimens tested in bending fatigue 

“Effects of Cyclic Loading on 


Mechanical Behavior of 24S-T4 and 
75S-T6 Aluminum Alloys and SAE 
4130 Steel.’’ C. W. MacGregor and 
N. Grossman. Massachusetts Institute 
of Technology. (NACA TN 2812) 
An investigation was conducted to 
determine the effects of cyclic loading 
on the mechanical behavior of 24S- 
T4 and 75S-T6 aluminum alloys and 
SAE 4130 steel. Specimens of the 
three materials were subjected to 
various numbers of prior fatigue 
cycles both below and above the 
fatigue limits. Special slow-bend tests 
were employed to show the effects of 
prior cycles of fatigue stressing on 
the transition temperature to brittle 
fracture for SAE 4130 steel and on 
the energy - absorption capacity of 
the aluminum alloys. Micrographic 
studies were made to observe and 
measure crack formation and prope 
gation and additional special tests 
were conducted to supplement the 
results of the slow-bend tests. These 
included Charpy impact tests, micto- 
hardness surveys, tension tests, and 
fretting-corrosion studies. 

“Effects of Solvents in Improving 
Boundary Lubrication of Steel by 
Silicones.” S. F. Murray and Robert 
L. Johnson. (NACA TN 2788). 


MATERIALS & METHODS 
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Double and Triple weight coils for 
automatic welding with the new 
REID-AVERY (free wheeling) REELS for 
Submerged Arc, Open Arc, and Gas 
Shielded Arc Welding 


Decrease down-time by using larger coils. Machines now equipped for 
25 lb. coils can use up to 75 lb. coils with these new reels. 


These cast aluminum alloy reels ride on ball-bearing 
trunnions with deep flanges. The wire uncoils with remarkable 
ease and yet there is no chance of overrunning and throw- 
ing loops over the side. No brakes or drags of any kind are 
necessary. The wire itself prevents overrun. These ‘‘free 
wheeling” reels provide the absolute minimum load on the 
automatic welding machine. 


Raco Reel for 150-200# coils with floor 
mounting stand. 


The Reid-Avery reels are available with stands for floor 
mounting or with special spiders for direct attachment to 
most popular automatic welding machines. Three reels 12" 


ID x 4” wide, 14”. ID x 6” wide, and 25” ID x 4” wide 
nominal size are in stock for prompt delivery. 


-— i oF SD me 





os eS ae) 
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€ Raco Reel for 25#-50#-75# coils. Mounted 
. on popular submerged arc machine. 


Note the simple split reel construction with suitcase 
type latches. Coils can be replaced in seconds and no 
wrenches or special tools are required. 


We are equipped to supply all sizes of layer wound coils 
for these reels, for other reels, or on expendable wooden 
spools where required. 






Raco Reel shown split 
for loading. 
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Product of 
Dickson Company 
Chicago 19, IMlinois 


THE Dickson multi-range Mini- 
corder Type 1A is designed to draw a continuous chart record 
of the exact surrounding temperatures. With this multi-range 
recorder, extremely accurate recordings can be made of the 
temperatures in deepfreeze compartments, standard refrigera- 
tors, general air conditioning and other temperature controlled 
areas. The compact Minicorder measuring element is a specially 
designed spiral coil of Chace Thermostatic Bimetal calibrated to 
move a pen across the chart with a temperature change of 45°. 


The precision-wound coil is fixed to the outer end of the 
mounting on the back of the dial. A pen with an extended arm 
is attached to a shaft that is spot welded to the inner end of 
the coil. Changes in room temperature cause the element to 
react in a coiling or uncoiling motion, thus causing the pen to 
move left or right, recording the temperature. At the same time 
a spring wound clock rotates the chart to synchronize the time 
with. the temperature reading. 


The accuracy of this multi-range recorder is dependent upon 
precision manufacturing and assembly methods. We fabricate this 
type of coil from precision-rolled strip stock in a controlled-tem- 
perature department. We also provide our 29 types of thermo- 
static bimetal in elements to customer design, in strips, random 
coiled lengths or welded or brazed sub-assemblies. Before pro- 
ceeding with your next design, consult our Application Engineers 


or write for our 32-page booklet, “Successful Applications of Chace ’ 


Thermostatic Bimetal,” containing condensed engineering data. 





Dickson pens the temperature- 


With 
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Because the known synthetic fluids 
best satisfy the viscometric require. 
ments for lubricants for turbine ep. 
gines, a study was conducted to 
establish the effect of solvents op 
boundary lubrication by silicones. 
Boundary-lubrication data was 9b. 
tained which are considered yb. 
stantiating evidence for a hypothesis 
that, is solutions of solvents Prendes 
with silicones, the silicones form 4 
closely packed and oriented absorbed 
film on ferrous surfaces. The soly. 
tions reduced friction and prevented 
surface failure even when the solvent 
as well as the silicone was an ex. 
tremely poor lubricant. These data 
indicate that satisfactory lubrication 
is the result of a solvation effect 
rather than a lubrication additive 
effect of the solvent because 30 to 
50% of solvent was necessary for 
good results. The best results were 
obtained with solvents having dipole 
moments. Solutions ‘of diesters in 
silicones may be practical lubricants, 

“Torsion Tests of Aluminum-Alloy 
Stiffened Circular Cylinders.” J. W. 
Clark and R. L. Moore, Aluminum 
Co. of America. (NACA TN 2821). 
Results are presented for the second 
series of torsion tests on aluminum- 
alloy stiffened circular cylinders, the 
first series having been reported in 
NACA ARR 4E31. The cylinders 
were similar in 0.020 in. for the firs! 
series and 0.032 in. for the seconc 
series. The significant observation 
from both series of tests are sum- 
marized and some comparisons atc 
made with more recent theoretical 
work. 

“Torsion, Compression and Bend 
ing Tests of Tubular Sections Ma 
chined from 75S-T6 Rolled Rounc 
Rod.” R. L. Moore and J. W. Clark. 
Aluminum Co. of America (NACA 
RM 52125). Tests were made of 
tubular sections machined from 75s- 
T6 aluminum-alloy rolled rod anc 
having ratios of tube dia to wal 
thickness D/t ranging from 2 to 
150. The purpose of the investiga 
tion was to establish curves 0! 
strength in torsion, compression an 
bending against D/t for the tubular 
sections and to show to what extent 
these strengths may be correlated 
with the mechanical properties of the 
material. In view of the acceptable 
mechanical properties obtained for 
the material, the relations obtained 
between these strengths and D/t may 
be used as a tentative basis for desigt 
of members of the type investigated. 


MATERIALS & METHODS 
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How Hot 
can a Jet Get ? 
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WO" LOWEST COST , 


— Penetrant 
Inspection 


Ends Guesswork Arguments! 


Locates and marks cracks — seams — 








porosity —laps, etc.—when open to 

the surface...Use it on metals — 
carbides — plastics — ceramics or 
practically any other non-porous solid. 
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by MAGNAFLUX 






























































Typical casting crack as revealed by Spot- 
CHECK THESE LOW PRICES check in sampling or maintenance inspection 
Cleaner Penetrant Developer 
Quantity Single Can Case Lots Single Can Case Lots Single Can Case Lots 
(12 cans) (12 cans) 
12 oz. Pressure Can $4.50 ea. $2.00 $4.50 ea. $2.50 
per can per can 
(12 cans) (12 cans) 
Pint Cans —_— $4.00 ea. $2.25 $4.00 ea. $2.00 
per can per can 
(5 cans) (5 cans) 
Quart Cans ae $6.00 ea. $4.00 $5.00 ea. $3.00 
per can per can 
(10 gallons) (10 gallons) (10 gallons) 
1-Gallon Cans $3.00 ea $2.50 $15.00 ea. $14.00 $9.00 ea. $8.50 
per gal. per gal. per gal. 
(50 gallons (50 gallons (50 gallons 
$2.50 or more) $13.00 or more) $7.50 or more) 
5-Galion Cans per gal. $2.00 per gal. $10.00 per gal. $7.00 
per gal. per gal. per gal. 
All prices F.O.B. Chicago, IIlinois. Spotcheck Inspection requires application of Cleaner, Penetront ond 


Developer. Order quantity desired of each on your company purchase order. 





Also 


ete kits for 











Penetrant and Developer; oac- 
cessories, instruction book ond 
carrying case. 


Eight assorted cans of Cleaner, | 
| 


Please send 


FOR COMPLETE KIT 
ORDER NOW 


MAGNAFLUX CORPORATION 
5942 Northwest Highway, Chicago 31, Ill. 


Type SK-1 SPOTCHECK KITS at 
$35.00 each, plus $1.00 each, packing and shipping cost. 


[1] CHECK ENCLOSED. Amount: $ 


() Send on our P. O. Number... 


C) Send only FREE illustrated bulletin, now. 





PPrrrrreerrrrr irri itr it reer ee retire tet eee) 


Prices subject to applicable state or local sales tax. 
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West German Sheet Metal 
Fabricators Studying 
U. $. Techniques 


Ten West German sheet met, 
fabricating experts have arrived jp 
the United States for a six-week 
study of modern American produc. 
tion methods in this field. 

Representing management, labor 
and technical operations, the German 
team is visiting sheet rolling mills 
industrial and engineering plants, 
foundries, research institutes and 
laboratories to observe developments 
in the American sheet metal indus- 
try which might be adapted to in. 
crease production efficiency in West 
Germany. 

The study trip is sponsored by the 
Mutual Security Agency's produc 
tivity and technical assistance pro- 
gram in support of the economy and 
defense industry of the Federal Re 
public of Germany. 

Cold rolled sheet steel is one of 
the most critical items in the German 
supply situation today. Deliveries are 
running seven to nine months behind 
schedule, and the scarcity is felt all 
along the line in many manufactu: 
ing industries. 

The German team will | stud) 
American uses and processing o! 
sheet metal, with particular referenc: 
to material economy and productivity 
in drawing, punching, spinning 
bending, riveting, welding an 
soldering operations; surface treat 
ment; machinery and equipment 
contributions to the industry by in 
dustrial research institutes; anc 
market research developments. 


Government Engineers Report 00 
Plastics, Lubricants, Metallurgy 
and Electronic Materials 


Technical advances in plastics, 
lubricants, metallurgy and electronic 
materials are described in Govern: 
ment research reports now available 
to the public. A resume of each re 
port and information on how it caf 
be obtained follows: 

“Radome Materials Research and 


MATERIALS & METHODS 
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OPTICAL AIDS 
C answer your 


PRECISION | 
\U) PRODUCTION 
PROBLEMS 
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INDUSTRIAL STEREOMICROSCOPE 


You save time and money by achieving greater 
speed and precision accuracy in small parts assem- 
bly operations ... and in inspection of tools and 
finished parts . . . with this sturdy, dustproof in- 
strument. The finest optical system ever produced 
for stereoscopic work assures you of accurate re- 
sults. You get clear, sharp, three-dimensional 
images, and a wider critical focus than ever before. 
The unreversed, magnified image is more easily 
interpreted by the average user. Optical head is 
furnished in several different mounts for incor- 
porating into machine tools and inspection setups. 
Write for catalog D-1029. 





CONTOUR MEASURING PROJECTOR 


No other projector can match its accuracy: angular 
measurements to + 1 minute of arc with a protractor 
nd screen, and direct linear measurements to + .0001” 
over a range of 4” x 6” with the cross slide stage. 
Dimensions, angles, and profiles of production-run 
parts can be compared directly with a traced outline 
of the projected image of the master part, or with a 
large scale drawing superimposed on the screen. Inac- 
curacies are quickly spotted. Write for catalog D-27. 











TOOLMAKERS’ MICROSCOPE 


This sturdy microscope gives you one inch 


il WRITE for complete information on these three linear measurements to +.0001” and 
| important optical aids designed to save you time angular measurements (with protractor 
y and money. You may be paying many times over eyepiece) to + 1 minute of arc. Operation 


their moderate cost in lost time and rejects. Bausch 
& Lomb Optical Co., 79314 St. Paul St., Rochester 
2, N.Y. 


is extremely simple and fast. Opaque and 
transparent objects of any contour can be 
measured. Write for Catalog D-22. 










BAUSCH & LOMB CENTENNIAL 


Bausch & Lomb (yalily (onto Instruments 





FEBRUARY, 








Check into the successful experience 
of other manufacturers who have put 
their products in the headlines by 
replacing a heavy cast, forged or 
welded pipe part with a lightweight 
Hackney seamless drawn part. 


By specifying Hackney Deep Drawn 
Shapes and Shells, designers of many 
types of equipment have developed 
new quality standards... new 
strength and durability ... new 


streamlined appearance... new 
seamless construction... new, lower 
unit costs... and other easier-to-sell 
Typical examples advantages. 
of newsworthy 
Hackney Parts Write today for further information. 


PRESSED STEEL TANK COMPANY 


Manvfacturer of Hackney Products 


1442 S. 66th St., Milwaukee 14 

1319 Vanderbilt Concourse Bidg., New York 17 
241 Hanna Bidg., Cleveland 15 

936 W. Peachtree St., N.W., Room 111, Atlanta 3 
208 S. LaSalle St., Room 788, Chicago 4 

559 Roosevelt Bidg., Los Angeles 17 

18 W. 43rd St., Room 11, Kansas City 11, Mo. 


CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 
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Fabrication Development Service 
Final Engineering Report.” Good. 
year Aircraft Corp. Available from 
Library of Congress, Photoduplica. 
tion Section, Washington 25, D. ¢ 
Microfilm $3.00, Photostat $8.75 
Treats radar dome materials, erosion 
resistance of protective coatings, syn. 
thetic rubber coatings, and electrica! 
properties of chemical foams. Report 
PB 107372. 

‘Foaming-in-Place of Alkyd Resins 
for Sandwich Radomes. Final fp. 
gineering Report.’ Goodyear Air. 
craft Corp. Available from Library 
of Congress, Photoduplication Sec. 
tion, Washington 25, D. C. Micro. 
film $3.00, Photostat $8.75. Includes 
the phases of research and develop. 
ment pertaining to the alkyd-iscoy- 
anate foam. Report PB 107373. 

“Stress and Strain at Onset of 
Crazing of Polymethy! Methacrylate 
at Various Temperatures.” U. S. Na. 
tional Advisory Committee for Aero. 
nautics. Available from National Ad- 
visory Committee for Aeronautics, 
1724 F St. N. W., Washington 25, 
D. C. Stress and strain at the onset 
of crazing were determined for boti 
general-purpose and heat resistant 
grades of commercial cast polymethy! 
methacrylate. Tests were made at 73 
to 122 F, whereas there was no 
consistent trend from 122 to 158 F 
Report PB 107436. 

“Dielectric Films, High Tempera- 
ture.” Sprague Electric Co. Available 
from the Library of Congress, Photo- 
duplication Section, Washington 25, 
D. C. Microfilm $2.25, Photostat 
$5.00. The initial phases of the 
dielectric research program were con- 
cerned with preliminary studies of 
various types of pentachlorostyréne 
copolymers. Processes for the prep- 
aration of pentachlorostyrene and 
diviogthdteaibortbeonine are given. 
The first phase of tne film develop- 
ment attached the preparation of flex. 
ible, coated foils. As a second phase 
of the development, stripping tech- 
niques will be worked out for the 
most promising dielectric coatings. A 
series of Ceroc-Teflon pe B coated 
copper foils were produced on the 
machine adopted thereto. Satisfac- 
tory processes were worked out for 
the production of this type of film 
as an adherent coating on copper. 
Flexibility, toughness and dielectric 
strength were noted for these films. 
Report 107284. 

‘Search for New Risistive M* 
terials for High-Stability High-Te™- 
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al ~ENGINEERED FOUNDRY PRODUCTS... 





e development at the drawing board pays off 
: PROBLEM: 
'S 
on Tractor Drive Spacers were required in five dif- 
0 ferent sizes, making them expensive to produce 
cal as one-piece steel castings. Each size would 
ort require: 
1, A separate set of expensive core boxes and 
ns pattern equipment. 


2, A separate set of flask equipment... expensive 
cleaning and handling procedure. 

3, A separate machining setup... expensive jigs 
and fixtures. 


4, An excessive amount of critical steel... aver- 
age weight would be 52.5 lbs. 





)p- 
oy: 
of OUR SOLUTION: 
a 


FOUNDRY ENGINEERED CAST-WELD 





¥ CONSTRUCTION 

cs. Two simple machined steel castings plus one 
25, piece of pipe cut to required length and welded 
set to the castings equals five different sizes of 
oth Spacers. 


E RESULT: 38.4% SAVINGS 


Tractor Drive Spacers are being made in the five 










sizes by our foundry at a greatly reduced cost. 

4 All that is required is: 
tat 1, One set of inexpensive pattern equipment and 
the one core box. 
on- 2, Only one size of flask equipment... simplified 

of cleaning and handling. 
. 3, One machining setup... one set of jigs and fix- 
“ff tures. 
en. 4, Less steel...average weight reduced to 37.1 Ibs. wile 
f These assemblies have been proved 

i h tract ice. 

" TOTAL COST OF PART REDUCED 38.4% ee 
she YOU, TOO, CAN GET SAVINGS LIKE THESE! CONSULT OUR PRODUCT DEVELOPMENT 
A SECTION REGARDING YOUR PROBLEM... WHILE IT'S STILL ON THE DRAWING BOARD 
“ Let our foundry engineers help you conserve critical materials. 

e 
fac: 
for 
iim LET OUR FOUNDRY ENGINEERS HELP YOU CONSERVE CRITICAL MATERIALS 
‘2 
: =p SUPERIOR STEEL AND MALLEABLE CASTINGS CO. 
sacs a 
va M1916 y : BENTON HARBOR, MICHIGAN, U. S. A. 
«i 
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Insist on /rest-O Lite 


Trade-Mark 


Deep-Drawn SHAPES and SHELLS 
for... 





Cups 
Receivers 





Pressure Vessels 
Containers 
Other Formed Parts 


Made to Your Exact Specifications 


@ In conventional or unusual contours 


@ With or without openings, fittings or brackets 


Higher Quality —Longer Life 


@ Extreme uniformity of size, weight, strength, 
capacity and wall thickness 


@ Longer service life at lower cost 


e@ Backed by over 35 years of experience and 
manufacturing skill 


LinDE engineers will gladly help you with your designs, 
specifications and production problems involving cold- 
drawn shells and shapes or formed metal parts. Just 
mail the coupon for full information. 


LINDE AIR PRODUCTS COMPANY 


A DIVISION OF UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street [ISS New York 17,N. Y. 
Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


Theterm"Prest-O-Lite" is a trade-mark of Union Carbide and CarbonCorporation. 











pe On OS Oe ee eee we ee oe ey ww 
Linde Air Products Company s-40 
30 East 42nd Street 
New York 17, N. Y. 


Please send complete information about deep-drawn shapes and shells. 


NAME 





COMPANY 


, ‘ 





ADDRESS 
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perature Operating Resistors.”’ Bat. 
telle Memorial Institute. Available 
from Library of Congress, Photodup. 
lication Section, Washington 25. 
D. S. Microfilm $2.00, Photostat 
$3.75. Studies show that the proper- 
ties of the Cr-N films are more thap 
slightly dependent on the characteris. 
tics of the ceramic base. This js 
particularly true for thin films which 
exhibit the desired low temperature 
coefficients of resistance and high 
resistances. Analytical information 
from both chemical and x-ray studies 
reveals that conversion to Cr?N oc. 
curs at the high temperatures and 
Cr?N plus CrN at the lower temper. 
tures. Other thermochemical data on 
the Cr-N system are discussed. Re. 
port PB 107355. 

“Electrical Properties of Penta- 
chlordiphenyl-Impregnated Glass Fi- 
ber Paper.” U. S. Naval Research 
Laboratory. Available from Office of 
Technical Services, U. S. Dept. of 
Commerce, Washington 25, D. C. 
Mimeo $.50. In an effort to deter. 
mine the effectiveness of glass fiber 
paper when used as a_ thermally 
stable dielectric in capacitors, a study 
was made of the electrical properties 
of the glass, the impregnant, the 
glass fiber paper, and the impreg- 
nated paper. When impregnated with 
penthachlordiphenyl (dielectric con- 
stant, 3.0 to 5.5; loss factor 0.05 to 
1.0), the electrical properties of the 
glass fiber paper are lower than those 
predicted by the appropriate equa- 
tions. Report PB 111030. 

‘High-Temperature Lubrication of 
Electric Motor Ball Bearings.”” Avail- 
able from Office of Technical Ser- 
vices, U. S. Dept. of Commerce, 
Washington 25, D. C. Mimeo $2.25. 
Indicates the best operating tempera- 
tures for glass-silicone electric motors 
and describes how these were arrived 
at. States how well older types of 
lubricants and newer high-tempera- 
ture greases stood up at these 
temperatures. Included also are: 4 
government pee on lubri- 
cants suitable for these high-tempera- 
ture operating electrical machines; 4 
discussion of the mechanism of lubri- 
cation at these higher operating tem- 
peratures; and recommendations for 
preparation of greases, for design of 
motor structures, and for design of 
motor bearings suitable for the high 
temperature operation of | silicone- 
glass insulated machines. Report PB 
111015. 

“Titanium - Maganese, Titanium 


MATERIALS & METHODS 





ERA 





yw Technical Data on STUPAKOFF’s complete line of 


ELECTRICAL and 
ELECTRONIC CERAMICS 


New from cover to cover... this Stupakoff Catalog is a 


handbook for the designer of appliances and electronic 
parts and equipment . . . contains factual data on ceramic 
insulation never before published. 

Engineers and manufacturers will find it a practical 
guide for selecting ceramic parts that (1) will provide 
the desired characteristics, (2) can be produced eco- 
nomically, and (3) meet the user’s standards. 


Contains full information on these and other products: 











STUPAKOFF CERAMIC & MANUFACTURING CO. 
Latrobe, Pennsylvania 





Please send me a free copy of your Catalog 951. 


Send for your copy today > 


Stupakoff 


ERAMIC & MANUFACTURING CO. 
LATROBE, PENNSYLVANIA 


Name Title 
Company 


Address 


(Please attach to your letterhead) 
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This is a high chrome alloy — 24% 
chromium and 12% nickel — an excellent alloy for meeting the condi- 
tions imposed when handling molten aluminum. As you can see the 
casting is approximately 6 inches in diameter — not a big casting as 
many Duraloy products go but indicative of what we can do in the 
way of small castings. 


Our experience in this business of high alloy castings goes back to 
1922 and we also pioneered work in the centrifugally cast high alloys 
which we inaugurated back in 1931. So we have much to offer those 
requiring chrome-iron, chrome-nickel and nickel-chrome castings. 
Plenty of experience, skilled metallurgists and foundrymen, modern 
testing and analytical facilities, and one of the most up-to-date and 
fully equipped high alloy foundries in the country. 


We'll be glad to help (1) in the design of the part you need to produce 
the strongest casting and (2) to advise in the alloying elements to pro- 
duce the most durable casting. 





rat UUNALU I 


COMPANY 


Street, New York 17, NY 
tsant Ridge, Mich 


int:Scottdale, Pa. Eastern Office: 12 East 

Detroit Office: 23906 Woodward Avenue * Ple 

nta: J. M. TULL Chicago: F. O. NELSON San Francis ] IN D. FENSTERMACHER 
Metal & Supply Co 332 S. Michigan Avenue 1241 Taylor Street 

300DS CORP Dallas @ Denver Houston @ Kar 
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— 
Tungsten and Titanium - Tantalum 
Phase Diagrams’. Battelle Me; rial 
Institute. Available from Library of 
Congress, Photoduplication Se fli 
Washington 25, D. C. Microfilm 


$3.00, Photostat $8.75. Investigations 
were carried out on the phase dia. 
grams for the binary alloy systems of 
Ti-Mn, To-W and Ti-Ta using bot 
iodide titanium and Process A 
titanium metal bases. Studies were 
carried out, where possible, gn alloy 
strip fabricated from the ingots by 
hot rolling. Metallographic, x-ray 
diffraction, and resistance tempera. 
ture methods were used in the jin. 
vestigation, and tentative diagrams 
for the three alloy systems have been 
constructed from these data. The 
alloy systems of manganses, tungsten 
and tantalum with iodide titanium 
are similar to those found usias 
Process A_ titanium. Work with 
iodide titanium indicates that the beta 
phase forms a terminal solid solu 
tion. Preliminary work on higher 
manganese alloys shows that several 
other intermediate phases exist in 
this system. Work with both bases 
indicates that beta titanium is iso- 
morphous with both tungsten and 
tantalum. PB 107335. 

“Protective Coating of Molyb 
denum.” U. S. Air Material Com. 
mand. Available from Library of 
Congress, Photoduplication Section, 
Washington 25, D, C. Microfilm 
$2.00, Photostat $3.75. The final 
report is presented on experiments 
carried out to find a protective coat 
ing for molybdenum which would 
prevent its oxidation in air at tem- 
peratures up to 3000 F. Results are 
given for different ceramic coatings 
and for various methods of applying 
the coatings. The most satisfactory 
coatings obtained were eutectic mixes 
of MgO, SiO, and. AIl,O,. PB 
107259. 

“Refractory Metal Reinforced Super 
Alloys.” U. S. Air Material Com- 
mand. Available from Library of 
Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm 
$2.00. Photostat $3.75. The results 
of an investigation regarding the 
development of heat resistant alloys 
by means of the infiltration of heat 
and corrosion resistant metals or al 
loys into a skelton body of a refrac: 
tory metal or alloy are presented 
It was also desired to develop tech- 
niques for the production of specific 
components from the materials de 


, 


MATERIALS & METHODS 
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Output up 150 pct 
with Red Sabre Bits 


Four identical lathes, side by side, pro- 
duced identical parts in one of our eus- 
tomer’s shops. Using both high-speed 
steel and carbide tool bits, the rate per 
shift was set at 150 pieces per machine 
by the time-study engineers. 

One of the lathe operators heard about 
our Red Sabre tool bits from a friend. So 
he brought one to work and began using 

He surprised himself by finishing 325 
pieces in one shift, earning a nice bonus. 

When he kept up his ‘high rate, the 
ayroll department began, to ask ques- 
tions. But a check-up showed that the 
operator’s production was being reported 
correctly. In faet, his output increased to 


n average of 3/0 pieces. 


When the time-study men got to the 


(Right) In a single operation these piercing > 
dies, made of our BTR* tool steel, put 125 
holes in the aluminum accessory for pressure 
cookers shown at the right. The punches were 
in excellent alignment after heat-treatment, 
ond showed little evidence of wear after 


Producing 165,000 pieces without requiring 
regrinding, 





“hs 'S an economical, general-purpose fool steel. 
me erdening, it's easy to machine and heat-treat. 
99 ond wear-resisting, it’s low in distortion. 














bottom of the mystery they really became 
enthusiastic. Red Sabre bits were installed 
on all four lathes. Output reached as high 
as 400 by increasing speeds and feeds. 

Red Sabre bits are mighty popular in 
this shop because both the machine opera- 
tors and the management are reaping the 
benefits of the increased output. 

Red Sabre is our ‘super high-speed 
steel. It has more wear-resistance and 
higher red-hardness than run-of-the-mill 
tool bits. Red Sabre tool bits, hardened 
to a minimum of Rockwell C-65 and 
ground accurately, are available in all 
standard sizes. 

Like to try them in your shop? Order 
a couple from us at Bethlehem, Pa., or 


ask your distributor about a trial. 


(Left) A kitchen-ware maker uses 

4 are: for the die that blanks and 
draws .032-in. aluminum to accurate 
size. The fit between the die halves is 
held to close tolerance to assure 
proper flow of metal during the one- 
stroke draw and to produce a smooth 
surface. This die has produced more 
than half a million pieces. 




















HIGH-PRODUCTION DIE 


This blanking, drawing, and forming die is made 
of high-carbon, high-chromium tool steel (our 
Lehigh H) to make possible long production runs. 
Operated in a 350-ton press, it produces end caps 
for a refrigeration unit. Hardened to Rockwell 
C-60, this die turns out about 100,000 pieces from 
3/16-in. steel strip before redressing is needed. 
An air-hardening grade of tool steel, Lehigh H 
provides very high wear-resistance and the least 
amount of distortion during heat-treatment. 


BETHLEHEM TOOL STEEL 
=~ ENGINEER SAYS: 


| let 
et >t Remedy those 


y fatigue-failures 






Tools such as chisels, that are subjected 
to repeated stresses, often fail suddenly. 
As the tools are made from shock-resist- 
ing steel, these sudden failures can look 
mysterious. But close examination of the 
failed parts will often reveal that the 
failures were actually not sudden but 
occurred by progression of a erack part 
way through the section, followed by 
sudden fracture of the remaining section. 
Fatigue-fractures have a characteristic, 
smooth-rubbed surface where the initial 
crack opened up, and an inner crystalline 
zone revealed by the final sudden break. 
Often the smooth-rubbed surface shows 
parallel markings, and 
may even show evidence of rusting. 


“oyster-shell” 


Fatigue-failures usually begin at a 
stress-concentration point. This may be a 
notch, a poor fillet, tool mark, accidental 
nick, or a stamping. Correcting such de- 
sign or mechanical faults is the cure. 













ANOTHER 
‘SURFACE’ SOLUTION 

TO PRODUCTION 
PROBLEMS 





NORMARIZING armor castings in a ‘Surface’ car bottom direct-fired 
urnace with low pressure, velocity type burners. 


*Direct-fired Furnaces 
muy be your answer! 





For many heating and heat treating opera- 
tions, where accurate control of temper- 
ature is the prime requirement, ‘Surface’ 
direct-fired furnaces often prove most 
economical. 
Consider the flexibility of direct-fired 
equipment... An available temperature 
range of GOOF to 2500F means you can 
draw, harden, anneal and forge... 70 
types of ‘Surface’ burners in 700 sizes 
provide combustion equipment for 
your large and small production jobs. 
In addition, over 80 proved types of 
modern materials handling mech- 
anisms are available for many im- 
portant labor savings. 

Let us give you some new ideas 
on what ‘Surface’ direct-fired 
furnaces can do for you. Write 

<—today for Bulletin SC-156. 


* ‘SURFACE’ 
DIRECT-FIRED 
FURNACES FOR: 


Annealing + Cycle Annealing 
Stress Relieving +» Drawing 
Hardening + Malleableizing 
Normalizing - Pack Carburizing 
Preheating +» Wire Patenting 
Interrupted Quenching + Forging 








TOLEDO 1, OHIO 
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veloped, which can be translated into 
mass production practices. Of the 
combinations with the refractory 
metals molybdenum and tungsten as 
major constituents, only tungsten al. 
loys with chromium, infiltrated with 
nickel-base alloys, showed promise. 
Of the refractory compounds con. 
sidered in the investigation, titanium 
carbide-base composites are most 
promising. PB 107258. 

“Development of Sheet Materials 
for High Temperature Applications.” 
U. S. Air Materiel Command. Avail. 
able from Library of Congress, Pho- 
toduplication Section, Washington 
25, D. C. Microfilm $2.25, Photostat 
$5.00. Tests were run on 48 alloys 
in order to develop a sheet material 
for high temperature applications 
which would meet the stress-rupture 
specifications of a 100-hr life at 1700 
F, 12000 psi and 1800 F, 6000 psi. 
One alloy, V-36, consisting of 0.25 
C, 0.80 Mn, 0.50 Si, 25 Cr, 20 Ni. 
44 Co, 4 Mo, 2W and 2% Cb, fully 
meets the contract strength level by 
a slight margin. High tungsten al- 
loys such as V-22 gave very high 
results in bar stock and very poor 
results in sheet form. Higher 
chromium allovs such as V-36, on 
the other hand, gave intermediate 
results in bar stock, while results in 
the sheet form were actually higher 
PB 107255. ' 

“V-36 Alloy: Determination of 
Design Data.” U. S. Air Materiel 
Command. Available from Library 
of Congress, Photoduplication Sec- 
tion, Washineton 25, D. C. Micro- 
film $1.75, Photostat $2.50. Creep 
and creep-rupture tests were con- 
ducted on V-36 alloy sheet to obtain 
suitable data from which design 
curves could be prepared. The 
chemical composition of V-36 alloy 
and results of tests conducted at tem- 
peratures of 1350, 1500, 1700 and 
1800 F are given. Curves for 0.1, 
0.2, 0.5 and 3.0% deformation were 
plotted for each temperature to facili- 
tate use of V-36 alloy in designs 
where relatively high strength 1s 
needed in the 1700-1800 F tempera- 
ture range. The stresses to produce 
rupture in 100 hr at the various test 
temperatures are listed. PB 107262. 

“Utilization of Low Alloy Ma- 
terials for High Temperature Service 
Applications.” U. §. Air Materiel 
Command. Available from Library of 
Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm 
$3.00, Photostat $8.75. Six SAE 
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J-Model ‘‘Rockwell’’ 
Hardness Tester used 
to check surface hard- 
ness of gear teeth 





How “ROCKWELL” Hardness Testers 
Reduce Customer Complaints 


@ Surface hardening of wearing parts makes 
them last longer but it is a job requiring skill 
and precision. The eye cannot detect inaccura- 
cies but a WILSON “ROCKWELL” hardness test 
leaves nothing to chance. 


The WILSON “ROCKWELL” Hardness Tester 
is a precision instrument with totally enclosed 
““Zerominder’”’ dial, gripsel clamp screw for quick 
change and proper seating of penetrator, con- 
veniently grouped controls, enclosed variable 


speed dash pot, and standardized weights. 


Regular and Superficial WILSON ‘“ROCKWELL” 
Hardness Testers come in many styles with ac 
cessories for testing flats, rods, rounds, odd 
shapes. 

There is the WILSON TUKON for micro-inden- 
tation hardness testing. 

Write for literature. 


edieanen WILSON 
ad tole 4) 1 4 8 ha 
and TUKON 


WILSON MECHANICAL INSTRUMENT DIVISION Hardness 
AMERICAN CHAIN & CABLE Testers 


230-E Park Avenue, New York 17, N. Y. 


FEBRUARY, 1953 
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ANHYDROUS f° / 
AMMONIA \X\ * 


SAVES YOU MONEY! 


Barrett® Brand Anhydrous Ammonia is one of the most economical 
sources of hydrogen and nitrogen for metallurgical uses. 


When partially dissociated, Anhydrous Ammonia is used in the 
nitriding of alloy steels and in carbonitriding for treatment of steel. 
Carbonitriding, often referred to as ‘““‘Dry Cyaniding,’’ has in many 
instances replaced the liquid cyanide bath to economically produce 
cases on low carbon steels. 


Dissociated, or “‘cracked,’’ ammonia is used as a protective atmos- 
phere for bright annealing, brazing and powder metallurgy. It is also 
used as hydrogen for welding, for descaling metals by the sodium 
hydride process, and as an economical source of hydrogen in elec- 
tronics. In addition, it is used in the hydrogenation of fats and oils. 


Write for full information on how Barrett® Brand 
Anhydrous Ammonia can save you money. The advice 
and help of our technical men are 
available to you without charge 





y, 142 ree 
C / UL OO. Divs t/t 


40 RECTOR STREET « NEW YORK 6, N. Y. 


Mail Coupon for your free copy of this new booklet. 
Helpful, informative, contains latest data on 
the use of Anhydrous Ammonia. 
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s Nitrogen Division, Allied Chemical & Dye Corporation : 
: 40 Rector Street ‘ 
t New York 6, N. Y. ; 
5 ' 
- Please send me a copy of your new booklet, “Guide for the Use of Barrett® Brand Anhy- § 
gs drous Ammonia in Cylinders.” : 
' ' 
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steels, six special ferritic steels and 
five stainless steels were examined in 
order to determine the feasibility of 
using these alloys for applicati : 
involving exposure to high temper 
tures for short periods of time. The 
effect of heat treatment on the high 
temperature properties was investi 
gated. While the annealed condition 
in general, afforded greatest resist 
ance to relatively long time creep, it 
was determined that an increase in 
short-time strength could be made 
by quenching and drawing at the 
proper temperature. Greater high- 
temperature strengths were exhibited 
by steel containing small amounts of 
nitrogen or boron and titanium. PB 
107260. 

“Comparison of the High-Tem- 
perature Properties of ML Alloy and 
142 Alloy at Room Temperature, 
400 F and 600 F.”’ Battelle Memoria! 
Institute. Available from Library of 
Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm 
$1.75, Photostat $2.50. The tensile 
properties of 142-T61 and the ML 
alloys have been compared at room 
temperature, 400 F and 600 F. Their 
creep properties have been compared 
at 400 and 600 F. The tensile prop- 
erties of the 142-T61 at room tem- 
perature and 400 F are somewhat 
superior to ML alloy. At 600 F the 
tensile and yield strengths of the MI 
alloy are about 2000 psi higher than 
142 alloy. The creep properties of 
142-T61 are slightly better than ML 
alloy at 400 F, but at 600 F the 
ML alloy has the better resistance 
PB 107257. 

“Conference on the Applications 
of X-Ray Spectroscopy to Solid 
State Problems.” University of Wis- 
consin (under the joint sponsorship 
of the Wisconsin Alumni Research 
Foundation, and the Dept. of the 
Navy, Office of Nava! Research). 
Wisconsin Alumni Research Founda- 
tion. Available from Office of Tech- 
nical Services, U. S. Dept. of Com- 
merce, Washington 25, D. C. Price 
$2.25. Contents: Notes on x-fay 
spectra and the theory of solids. 
Fine structure near x-ray absorption 
edges of crystalline matter. Improved 
energy band calculations for soft 
x-ray emission. Versatile precision 
bend crystal focusing vacuum x-ray 
spectrometer and preliminary mea- 
surements of the emission spectra o! 
crystalline KCI. Radiative and elec- 
tronic excitation of x-ray states. Ab- 
sorption of selenium in the soft 
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CONTINUOUS 
RODUCTION 


4 Wap 


WITH SPENCER 


TURBO-COMPRESSORS 
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There are good reasons why the annual instal- 
lation of Spencer Turbos has increased tenfold 





in ten years and why a recent analysis shows 
that repair parts amount to less than one dollar 
per machine per year. 


No. 1. The Spencer multi-stage construction allows 
a smaller diameter machine with lower peripheral 
speeds of the fan blades and of the motor itself. The 





wear on the bearings is therefore cut to a minimum. 


No. 2. The only rotating contacts are at the two 





ball bearings, which if kept greased will assure satis- 





factory operation without work stoppages for many 
years. 


No. 3. Here is a machine as simple as an electric 


fan, with a rugged construction, as sturdy as a steel 














bridge and with wide clearances between the rotating 
elements and stationary parts. Users say “the Spencer 





goes on forever with little attention.’ 


“mn No. 4. Balanced Impellers. Each fan is individually 
balanced before the machine is assembled. This de- 








creases the vibration, increases the life of the bear- 
’ ’ ings and packing and produces quiet performance. 





35 TO 20,000 C.F.M.; 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.-P. _— 


SPENCER 


HARTFORD 

































FEBRUARY, 1953 











The LOW-COST Solution to 


NO 


Probably in no other type of part is the economy of 
poyller metallurgy more evident than in high volume production 


pi cams. 





Because of the very nature of cam design, the elimination of machin- 


ing and finishing operations made possible by powdered metal 


processes can and does result in tremendous production savings. 


Powdered metal cams produced by Michigan Powdered Metal are 


uniformly accurate in pitch line radii and 
in all dimensional tolerances. The mate- 
rials employed provide the strength and 
long-wearing qualities required for in- 
numerable cam applications. 


The cost-cutting advantages of powdered 
metal parts can very possibly be applied 
to your products. The experience and 
unusual abilities of Michigan Powdered 
Metal Products Company — one of the 
pioneers in the field—can help you realize 
those advantages. Why not investigate 
what we can offer you by sending your part 
prints or sample parts to us for quotation. 


MICHIGAN 


E 476 CADY STREET - 


SALUED 


Cen PraRaTio€ 


“TUL 


* 
, * ’ 
7 «* 
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Write for this bulletin 
- our facili- 
ties and the scope of 
our powdered metal 
parts production, 


POWDERED METAL 
PRODUCTS COMPANY, INC. 


NORTHVILLE, 


Subsidiary of 
ALLIED PRODUCTS CORPORATION 


MICH, 
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x-ray region. Absorption by alumi. 
num in the soft x-ray region. T| 
x-ray K absorption edges of coa 
bonded Cr, Mn, Fe and M 
111027. 


News of Engineers 





The following new appointments have 
been announced by General Electric Co. 
George B. Howell has been named man. 
ager of manufacturing for the company’s 
Welding Dept. at Fitchburg, Mass. For. 
merly superintendent of manufacturing 
for the department, Mr. Howell succeed: 
Thomas Sproule, who has joined the G-! 
Manufacturing Services Div. General man 
agers of eight operating divisions of t 
company were elected vice presidents by 
the board. Those selected were: Jam: 
M. Crawford, general manager of 
Motor and Generator Div.; Francis | 
Fairman, general manager of the Trans 
former and Allied Products Div.; Crame 
W. LaPierre, general manager of the Air 
craft Gas Turbine Div.; Clarence H. Lin- 
der, general manager of the Major Applii- 
ance Div.; Harold A. MacKinnon, general 
manager of the Component Products Div 
Charles K. Rieger, general manager of the 
Small Appliance Div.; Glenn B. Warrer 
general manager of the Turbine Div.; and 
William C. Wichman, general manager o! 
the Industrial Power Components Di 
Another new appointment announced » 
that of Robert L. Clark as superviso: 
the Chemical Div. News Bureau. 


The appointment of William G. W! 
as assistant to vice president of United 
States Steel has been announced. 


Dr. J. Henry Rushton, an authority oo 
the chemical engineering aspects of mix- 
ing, has been named the 17th recipient 
of the coveted Walker Award for out: 
standing achievement in his field. Dr. 
Rushton is director of the department o! 
chemical engineering at Illinois Institute 
of Technology. Dr. Max Jakob, research 
professor of mechanical engineering 4 
the Institute, was awarded the Worcester 
Reed Warner medal by the American So- 
ciety of Mechanical Engineers. 


Appointment of Dr. John C. Hecker 2s 
vice president in charge of technical op- 
erations at the Distillation Products I0- 
dustries Div., Eastman Kodak Co., has 
been announced. C. L. A. Wynd was 
named an assistant general manager of 
the company’s Kodak Park Works. Mr. 
Wynd will share his responsibilities with 
Gerould T. Lane, also an assistant genera! 
manager of the plant. Other appointments 
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AS A SHAFT... Rollpin serves as an AS A DOWEL... Rollpin is used here AS A CLEVIS PIN... here Rollpin holds 


axle for the sparkwheel of a cigarette to prevent rotation of a thrust bear- firmly in clevis, permits free action of 
lighter. No riveting or threading nec- ing. No reaming, no special locking. moving member. Rollpin application 
essary ... faster assembly. Note flush. Easily removed. Lowest possible dowel above is with the plate of a home 
clean fit. pin cost. workshop tool. 
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AS AKEY... Rollpin demonstrates its AS A STOP PIN ... in this application, AS A SIMPLE FASTENER . . . Rollpin re- 
ability to do away with precision tol- Rollpin is shown in a ratchet wrench places a set screw in pinning a gear to 
erances, in this heating system damper adaptor. With its light weight and a shaft. Assembly time is shorter, serv- 
arm. Faster, cheaper and more satis- high shear strength, Rollpin functions ice life longer. Vibration-proof flush 
factory than usual assemblies. perfectly .. . cuts assembly costs. fit. Easily removable. 








YOUR IMPORTANT FASTENING JOBS 


are cheaper... faster, with 9 





TRADE MARK 


Rollpin is a pressed-fit pin with chamfered MAIL COUPON TODAY. If your present operations or 
plans include the above applications —or set screws, rivets, 
: : hinge pins, cotter pins, pivot pins, taper pins—you can’t 
mal tolerances, compressing as driven. No afford to be without complete details on Rollpin. Write now— 
reaming,no tapering,no extra assembly steps find out how much faster and cheaper Rollpin can do the job. 
required. Rollpin fits flush, locked in place 
by the constant pressure it exerts against 
the hole walls. Can be inserted with auto- 
matic press, or by hand—removable with a 


drift or pin punch. 


ends. It drives easily into holes drilled to nor- 










Section R1-261, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, N. J. 


Please send me the following free information 
on ESNA self-locking fasteners: 


Rollpin is reusable again and again. 
— ie 8 C) Rollpin bulletin and sample Rolipins [) AN-ESNA conversion chart 


C) Elastic Stop Nut Bulletin ([) Here is a drawing of our product. 
What fastener do you recommend? 


Elastic Stop Nuts with the famous red collar 
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This hi at treating POR Re built for malleable annealing 
of white iron castings, was a Molcroft innovation back 
‘in 1934, sah was sa sae blazer, paturing such new con- 


alien est refrac: * 













in all fnislal-working \ plants today—were 
Holcroft developments. Even now, new con- 
~ ceptions in heat treating are beikg worked on in 
~ Holcroft laboratories. 


‘ogi can do Desinays me: an dustrial eager 
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innounced ire as tollows Dr ] 


Ei becomes administrative assista 
general manager, Kodak Park 
1 |. Gould has been named a 
t the film inufact ¢ 
ition kugen R. Clearma be 


uperintendent of the Roll Coating 
Another announcement from the com 
nakes known the retirement of My» 
Hayes, vice president and general 

iger of the company’s Camera Work 
Hawk-Eye Works. and Navy Ordn 
Div. 


According to a recent announcement 
from Westinghouse Electric Corp. J. R 
Weaver has been named manager of man 
ufacturing and engineering for 
Springfield, Mass., plant of the Applianc 
Div. Mr. Weaver will succeed C. B. Dich 
former works manager, who has been 
transferred to Pittsburgh. The company 
has also announced the appointment of 
Richard E. Ballentine as plant manager of 
the new welding-electrode plant being 
constructed at Montevallo, Ala. Until 
completion of the new plant, Mr. Ballen 
tine will continue in his present functi 
as development engineer on brazing 
loys for the Motor & Control Div. 


Allis-Chalmers Manufacturing Co. has 
announced the appointment of Wilbus 
Koester as manager of the Plant Engi 
neering Dept., General Machinery Div 
The company also has announced that 
Gerald E. Smart, a plant engineer at th 
Norwe Ohio, Works, has been placed 
in charge of the plant engineering de 
partment there. 


Hal R. Sheaffer has joined the staff 
Metals Disintegrating Co., Inc. as | 
ager of pigment development. 


Appointment of Dan A. Ringis as plant 
manager of the Chrysler Motors, Los 
Angeles, Calif., plant has been announce 
Mr. Ringis succeeds C. C. Rowles, wh 
is assigned special duties on the staff 
of F. L. DeCavitte, operating manager of 
the entire Plymouth Div. 


The appointment of works managers 
for the two Toledo plants of Doehler 
Jarvis Corp. has been announced. John 
W. Thees, formerly plant manager of the 
company's Chicago plant, will become 
works manager of the Toledo Plant #! 
and Charles I. Hodgson has been named 
works manager of Plant #2. 


Frederick G. Huxster has been named 
manager of chemical operations for the 
Explosives Dept., Hercules Powder Co 
Mr. Huxster will succeed J. Leroy Ben- 
nett, who is retiring. 


Richard L. Hoff has been appointed de- 
velopment metallurgist by Superior Tube 
Co. Mr. Hoff was formerly in charge of 
welding research at the Naval Air Ex- 
perimental Station in Philadelphia, and 
previously, was a metallurgist at the Oak 
Ridge National Laboratory. Another ap 
pointment announced by the company 1s 
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» +. provides the 
safe, sure quenching 
needed for Ti] 9 -—=z gi 

“LEAN ALLOY” 
steels! 


Use Houghto-Quench to meet your most critical quenching 
needs. We developed this stable oil to give you all three of 
these essentials that heat treating low alloy steels demand: 


1. A faster quench through the critical zone 
2. Full hardness to meet high physicals safely 
3. Uniform quenching of any steel at any temperature 


Ask the Houghton Man to show you why it pays you to spec- 
ify Houghto-Quench—particularly today. Or write to E. F. 
Houghton & Co., Philadelphia 33, Pa., for full information. 


HOUGHTO-QUENCH 


+++@ product of 
DO YOU HAVE OUR HANDBOOK ON QUENCHING ? 


Contains complete informa- 
tion on this important phase 
of heat treating. We'll gladly 
mail a copy, without charge, 
to anyone engaged in metal 
processing. 











Ready to give you 
on-the-job service ... 
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ROTH RESEARCH BRINGS 
RESULTS WITH RUBBER! 





eeeeeeeaeeecese 





Seavesessenees 








Roth Makes 
Rubber Resist 
500° F’. 
Temperature 


The illustration at the left shows 
the heat-resistant seal used in 
coupling the metallic hose that 
carries live steam from car to ca‘ 
of America’s passenger trains. 
Fabricated by Roth engineers to 
the exacting specifications of 

the Vapor Heating Corporation, 
more than 500,000 of these 
heat-resistant rubber seals are 
now in service. Since 1923, 
Roth has successfully served 
Vapor Heating Corporation’s 
exacting requirements 


for molded rubber parts. 


FULLFILL 
CONTRACTS 
FASTER 


GET THIS INFORMATIVE 
MANUAL Now—!ree! 


Mail coupon and learn how Roth 
research and Roth facilities can help you 
in developing bids, improving present 
products; or by creating a special formula, 
cut costs, boost output, and 


simplify production. 
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that of Harry W. Poole as dire 


r Of 
quality control. 


Appointment of Francis W. Tj 
director of development for the B 
ton, Ohio, plant of Columbia-Southerp 
Chemical Corp. has been announced. Mr 
Theis succeeds F. R. Elmore, who will 
serve as a consultant to the Columbia. 
Southern plant at Corpus Christi, 


iS as 


aj ber. 


Three top administrative promotions at 
Pittsburgh Plate Glass Co.’s research lab. 
oratories have been announced: E, Leste 
Fix, associated with the glass division's 
research operations since 1928, has been 
appointed associate director of research: 
Brooks J]. Dennison has been appointed 
assistant director of research and will be 
principally concerned with the general 
laboratory activities. Also appointed as- 
sistant director of research is Dr. James 
E. Archer, who will assume direction of 
the expanded program of fundamental re. 
search. 


Calresin Corp. has announced the ap 
pointment of Douglas Wilkings as pro- 
duction manager of the Arcadia, Calif. 
plant. Mr. Wilkings was the founder of 
New Plastic Corp. 


Dr. Robert B. Sosman, professor at 
Rutgers University, and noted ceramist 
and authority on silica and refractories, 
has been named the 1953 recipient of the 
Albert Victor Bleininger Award. 


R. J. S. Pigott, director of engineering, 
Gulf Research & Development Co., has 
announced his intention to retire from 
that position. He will, however, continue 
in the capacity of consultant. 


Announcement has been made of the 
appointment of Robert Guelcher as indus- 
trial engineer by the Ajax Flexible Coup- 
ling Co., Inc. 


The appointment of Ronald W. Post to 
director of engineering, Boonton Molding 
Co., has been announced. 


New plant managers have been ap- 
pointed to direct manufacturing operations 
at two of the four plants comprising the 
newly formed Yale Lock and Hardware 
Div., Yale & Towne Manufacturing ©o. 
They are: Hugh J. Mathews, plant man- 
ager at Stamford, Conn., and John E. 
Charleson, plant manager at Lenoir City, 
Tenn., where a new factory is now under 
construction. 


J. V. Naish was recently elected exec- 
utive vice president, Consolidated Vultee 
Aircraft Corp. 


Appointment of Paul B. Wishart to the 
newly created position of general mat 
ager of Minneapolis-Honeywell Regulator 
Co. and his election to the board of di- 
rectors has been announced. Mr. Wish- 
art continues as vice president. Glenn E. 
Seidel has been elected a vice president of 
the company in charge of engineering 
the company’s Minneapolis plants. 
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HIGH IMPACT — The high glass-to-resin ratio gives Pre-Imp from 8 to 10 times 
the impact strength of normal molding compounds. Ideal for use in cases, 
covers and cabinets that take a beating. 
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WATER RESISTANCE to a degree 
that makes Pre-Imp virtually cor- 
rosion proof. Replaces metal 
in articles where rust is a 
factor. A natural for 
boat appliances. 


‘< 


a 


scotia 


CHEMICAL RESISTANCE to most 
acids, alkalis and other chemicals 
that eventually destroy metal parts 
and installations. Good for chemical 
pipe fittings, battery cases and vari- 
ous types of utensils that may be in 
contact with chemicals. 


APPEARANCE, TOO! In colors with 
a distinctive glass fiber een 
showing faintly on t 
surface. 
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Fansteel Fabrication 


of Tungsten & 
Molybdenum 


Com onents 






V one price 


from raw ore to finished ingot, bar, 








ss 


one responsibility 


V one standard of quality 


We MAKE both Tungsten and Molybdenum— 


rod or sheet. You 


can expect us to know more about these metals—about 


forming them, about stamping, bending, deep drawing, ma- 


chining, forging, brazing or welding them. 


LET 


babi mex | 





INSURE YOUR COST CONTROL of 
TUNGSTEN and MOLYBDENUM COMPONENTS 


You can expect us to arrive at the best way of making your 





component, 
you, when we do your fabrication, against 
the vagaries of rejects, scrap loss, equipment 
and personnel tie-up. 

Bluntly, you can expect us to be experts. 
For, in all modesty, that’s just what we are. 


And our experience is yours for the asking. 
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Fansteel Metallurgical Corporation nortn cuicaco, 1uNnots, usa 


to produce it at the least cost—to guarantee 





Write for Free Booklet! 


“FANSTEEL TUNGSTEN AND 
MOLYBDENUM” 


TUNGSTEN & MOLYBDENUM 
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Appointment of three group leaders 
the Resear< h and Developme f Der; 
Olin Cellophane Div., Olin | 


Inc : has been announced The f 





ers and their assignments are: D 


M. Kampmeyer, cellophane research: Dr 


Walter §. Kag han, process developn ent 
and Dr. George R. Mitchell, ¢ ng ; 
search. 


W. A. Del Mar, chairman of resea 
and development committee of Phel; 
Dodge Copper Products Corp., ap 
chief engineer of the Habirshaw Cable 
Wire Div. of that company, 
from London where he received the |} 
lowship of the City and Guilds of Lon 
don Institute, the diploma of which was 
presented to him by Prince Philip, Duk 
of Edinburgh. 

Whittaker, Clark & Daniels, Inc. has 
announced the appointment of Arthur N 


Sudduth as manager of the company 


new Abrasive Div. 


has returne 


Two additional development engineer 
ing assignments with the Good) 
Atomic Corp. have been announced | 
Goodyear Tire & Rubber Co. Willian 
Taylor has been named as superintendent 
of design and development and Howard 
L. Caterson has been named head of in- 
spection. Both men will report to D. H 
Francis, director of the Development En- 


gineering Div. = 

Appointment of John M. Bandel as vice 
president of Electro Metallurgical Co. has 
been announced. 

Edward Gardiner has 
named a director of Electro Devices, In 
along with being appointed chief eng 
neer of that company’s Servospeed Diy 

Carl E. Rowe of Milwaukee, who 


been engaged in various phases of 


recently 


sulting engineering and in foundries | 
the middle west, has established his ow 
consulting engineering firm, Carl E. Row 


& Co., with offices at 125 E. Wells St 
Milwaukee 2. e 
Two new assignments to key engineet- p} 
ing posts have been announced by AiRe- be 
search Manufacturing Co., a Garrett mn 
Division. Helmut Schelp was named to O} 
investigate and screen new products 0! al 
manufacture, and W. T. von der Nuell th 
will supervise engineering and industrial = 
development of new products for com: fo 
mercial markets. in 
Hanson-Van Winkel-Munning Co. has T 
announced the appointment of Thomas |. 
Menzel to the position of manager, elec 
troplating section. 
Michael Pinto has been named pres! ( 
dent of Pioneer Engineering and Manv- 
facturing Co., Inc., succeeding A. ™ Tune 


Sargent, who founded the company. In 
acquiring Pioneer from Sargent, Mr! DIE 
Pinto, who is also president of Dot iglas 
Tool Co., Detroit, emphasized that 
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pure 
always 


with AUTO-LIT 


Die Casting 





@ Many of America’s leading manufacturers, 
producing a wide variety of products, are 
benefiting from Auto-Lite die cast research, 
experience and advancement. Such devel- 
opments as high pressure casting, special 
alloying practices and improved quality 
through the “controlled metals process’’ 
make Auto-Lite the logical source of supply 
for precision die castings. Address 
inquiries to: 


THE ELECTRIC AUTO-LITE COMPANY 


Die Casting Division 
Woodstock, Illinois 


Lockland Division, Cincinnati 15, Ohio 


600 So. Michigan Ave. 723 New Center Bldg. 
Chicago 5, Illinois Detroit 2, Michigan 


Tune in ‘‘Suspense!"’, . . CBS Radio Mondays. . . CBS Television Tuesdays 





DIE CASTINGS e WIRE & CABLE e 
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TUBING 


Call Murray's nearest warehouse 
for seamless cold-drawn mechani- 
cal tubing in carbon steel; also for 
seamless or welded stainless tubing 
in many analyses; size range... 
1/8- to 14- inch O. D. 

For aid in finding the tubing best 
suited to your particular need, con- 
sult a Murray representative. He 
may help you uncover new econo- 
mies in the purchase of mechanical 
tubing. 


WRITE FOR CURRENT STOCK BULLETIN 








Other Murray products include carbon 
steel tubing and pipe for mechanical and 
pressure purposes; Welding and screw type 
pipe and tube fittings. Tube bending, up- 
setting, swaging. 
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PRIME 


CONTRACTORS 
SEE 


| ‘ACCURATE’ 


Toy 
MILITARY 


= COMPONENTS 


The manufacture of molded 
plastics for devices for mili- 
tary requirements is one of 


Me aatelttt-lilek 


our spec ialties .. 
of military parts are in pre- 


sent production. 


ACCURATE CORPORATION 35-20 48th AVENUE 
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BETTER 
FASTER 


& 
+ 
SEND your specifica- 


tions NOW! We invite 


toughest problems. 
ee NG’ OBLIGATION 


LONG ISLAND CITY 1,N.Y. 
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changes in policies are contemplated { 
the company. His first action was ; ; . 
Clyde Mooney, chief engineer for Pionse, 
since 1945, to the position : 
manager in complete charge of 

tions 


Dwight §. Ewalt has been elect 
president and general manager of Rust 
Furnace Co. to succeed the late W. p 
Culbertson. The board of direct 
elected O. D. Rice, manager of opera. 
tions, to a directorship. 


The International Resistance Co. ha 


announced the recent promotion of Joh, 
]. Bohrer to assistant director of research 


F. P. Strieter, former chief of the cast. 
ing section of Dow's metallurgical |ab. 
oratories, has been named assistant 
superintendent of the Die Casting Dept 


Foote Mineral Co. has announced the 
addition of Dr. J. F. Haseman to the Re. 
search and Development Staff at Berwyn 
Pa. 


George O. Shutzbaugh has joined th 
Research & Development staff of Alloy 
Engineering & Casting Co. as an associate 
director of Armed Services Research & 
Development Projects. 


Charles Hardy, Inc. has announced the 
appointment of Robert Fulton as technical 
assistant to the president. 


Oliver Iron and Steel Corp. has ap- 
pointed John E. Munn to the position o! 
development engineer. 


William R. Mallee, professor of in 
dustrial engineering at New York Uni 
versity’s College of Engineering, has been 
awarded the Gilbreth Industrial Engineer 
ing Medal for 1952 by the Society for 
Advancement of Management. 


Charles K. Flint will retire from active 
service as an Eastman Kodak Co. vice 
president and general manager of th 
company’s Kodak Park Works, according 
to a recent announcement. Ivar N. Huli- 
man, company vice president and assistant 
general mnager at Kodak Park, will suc 
ceed Mr. Flint. 


The appointment of Lawrence D 
Bragg, Jr. to the office of vice president 
in charge of production has been an 
nounced by Bolta Products, Inc. Mi 
Bragg served previously as assistant to 
the chairman of the board and as pro- 
duction manager. The company has also 
announced the appointment of James D 
Casey to the office of vice president in 
charge of engineering. Mr. Casey served 
as chief engineer of the company. 


Two organization changes in the manu- 
facturing division of Solar Aircraft Co.s 
San Diego plant have been announced 
Clyde W. Seymour, formerly manager 0! 
the Production Control Dept., has beet 
named assistant manager of the Manu 
facturing Div. His position will be filled 
by W. Robert Bruce, who was assistan! 
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STRETCH 
UT YOUR 
STAINLESS, U0 


There are ways to stretch out your supply of stainless. 











For example, you may be using a grade or finish of 
stainless that is in extreme demand when another 


similar one, not as tight, could do the job adequately. 


Our metallurgical staff and stainless fabricating spe- 
cialists are ready to help you look into this matter and 


to advise you on more readily-available types of stain- 





less that will do a satisfactory job. Feel free to call on 





us for this specialized help. 


CRUCIBLE first name in special purpose steels 


52 years of Fine steclmaking STAINLESS STEEL 


CIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REZISTAL STAINLESS * REX HIGH SPEED * TOOL * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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' 
und in 
pre you SON ee CIRCLES? 
STAINLESS 
Cutting Stainless Steel to shape is easy—when you have the 
proper equipment. 
G. O. Carlson, Inc. regularly supplies diameters from our own 
plate in sizes ranging from less than one inch to the world's largest 
—to your precise specifications, in any thickness. 


You usually save money and time by ordering diameters, 


circles, rings, and heads from G. O. Carlson, Inc. Highly specialized 


cutting facilities for Stainless Steel have been developed at our plant 


to handle a wide range of requirements. Why not take advantage 


of our equipment? 


Send us your next order for stainless steel diameters—pro- 


duced from plate to chemical industry standards, cut to your order 


ready to use. 


re eae | 
? fe y r. 


hd / CARLSON, we. 


Stainless Steels Exclusively 


200 Marshalton Road, Thorndale, Pa. 
PLATES « FORGINGS e BILLETS « BARS e SHEETS (No. 1 Finish) 
District Sales Offices and Warehouse Offices in Principal Cities 
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manager of the Production Control D 
Robert R. V ind / 
| ive joined t staff of t 
: ee Atl 
Corp. Mr. W1 107 
Li Section Dr. ( 
pany as research physicist. Ot 
appointments were announced 


company: [oma J. O’ Donnell wil 
the Physics Section of the Electro: 
il Div and Edwin ij Al TAN] 


physical chemist. 


Rollin D. Hager has been apy 
general manager of industrial product 
manufacturing for The B. F. Go 
Co. Lee D. Tidball, former producti 
superintende nt of the division, has | 
| appointed general superintendent, re; 
| ing Mr. Hager. 


Two top scientists of the Researcl 
Laboratories of The Goodyear Tire & 
Rubber Co. have been assigned maj 
duties with the Goodyear Atomic Corp 
operator of the government's gigant 
atomic energy plant now under c 
tion in Southern Ohio. Dr. Richard |! 
Stambaugh will become superintendent « 
the Works Laboratory and Dr. Charles R 
Milone will head the Atomic Resear 
Laboratory. Others assigned to duties at 
the new installation are: Hugh F. Porter 
Jr., head of the Electrical and Instrument 
Div.; Ralph J. Nance, superintendent of 
Shops Maintenance; Robert M. Rut/ 
ford, head of Utilities and Utilities 
Maintenance; Thomas W. Leary, superin 
tendent of Process Maintenance; Arthur 
]. Brust, superintendent of Planning an 
| Scheduling; Nathan H. Hurt, Ir., si 
| intendent of Staff Engineering. Albert ] 
Gracia is manager of the new Goody 
endeavor. 


Robert S. Sweeney has been name 
vice president and general manager 
The Watson-Stillman Co., the Hydraul 
Press Div. of H. K. Porter Co., I 


G. Krause has been appointed chiet 
designer of Loewy Construction Co., sub 
sidiary of Hydropress, Inc., and H. Alber 
has been promoted to chief engineer in 
charge of the U.S.A.F. heavy press pro- 
gram. 


Appointment of Danies T. Wellman as 
president of the Wellman Bronze & 
Aluminum Co. has been announced by 
F. S. Wellman, who moves up from 
president to chairman of the board. 


In a general realignment of executive 
personnel at a recent meeting, the board 
of directors of H. W. Tuttle & Co. moved 
three men within the organization to 
higher positions and created the new post 
of works manager, appointing a new 
member of the company to fill this spot 
H. W. Tuttle, Jr. becomes executive vice 
president; Herbert A. Speerstra was 
named vice president and director of 
purchases; Warren A. Stuckey becomes 


vice president and works manager; and 





Max D. Rosenstein was promoted to vic 
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in charge of electronic research 


wa S. Russell, president, Consoli- | 
«Jd Industries, Inc., has been appointed | 
National Production Authority to | 
ly formed Titanium Producers 
ad Fabricators Industries Advisory Com // - | 
. 
Ww. E. Santoro has been appointed head | a fo 


e Research Div., Monroe Sandet 


Corp. Mr. Santoro was formerly associated | MALIGNO TMLTTDY 


the Standard-Toch Chemical Co. 
Pattern Cut 
nouncement. 
lohn G. Holschuh has been named 4 | 
manager of the newly created market | Ain ASS 4 p - 











































Setrak K. Derderian was appointed as- 
‘stant general manager of Metal Hydrides 
Inc. according to a recent company an- 





research section, Elastic Stop Nut Corp. 





of America. 
Dept., and Russell L. Sylvester as manager 
hinery Div., Dravo Corp. 
and pay no freight 


National Research Corp, has announced from 
bps 
G. 0. CARLSON, INC. 

of engineering and chief engineer of th¢ 
Equipment Div. 

L. F. Hickernell, chief engineer, Ana 
conda Wire & Cable Co., has been elected 
on scrap material 


the appointments of Philip J. Clough as 
McAndrew McCall has been named chief 
a member of the board of directors of the 


assistant director of the Metallurgical 
ign engineer, Construction Dept., Ma cutting RIS aS 
American Institute of Electrical Engineers 





Two top civilian experts from the Navy _ | 
Bureau of Aeronautics and the U. S. Air | 
Force have joined the Ryan Aeronautical | 
( Engineering Dept. They are G. C 


Danch who will serve as executive as 





Line drawings and photo- 
graph show the progressive 
steps taken in abrasive cut- 
ting, machine facing and cen- 
ter hole boring the pieces 
from Type 304 Stainless 


sistant to the director of engineering, and 
Steel Plates. 


Al Deyarmond, who will again fill the | 
reactivated post of chief of structures. In 
addition he will also be chief of aero- . . ' : 
ware Why waste expensive labor cutting odd shapes of stainless steel 


; . with conventional tools—when you can get just what you want from 
Jackson Kemper has been appointed | : . 


general manager, Watson-Stillman Fittings . “ap , ‘ : re 
Div.. H. K. Porter Co. ment? And don’t overlook the elimination of the high cost of shipping 


unnecessary scrap material. 


G. O. Carlson, Inc. cut to shape with our specialized cutting equip- 


Bernard James Rainey, formerly design 


engineer for John Verdiun Machine Corp.., More and more fabricators are saving money and time by “‘letting 
has been named to the engineering staff Carlson do it” —which means one order for plates and miscellaneous 
of Auburn Button Works, Inc. He has items cut to size, one handling, with material delivered ready for either 


been assigned to t ompany'’s Va . - . . 

Renal D; to the company’s Vacuum finish machining or fabrication. 

orming Div. a : ; . . 
Stainless steel to chemical industry standards is our only business. 

Chrysler Corp. has announced the ap- 


pointment of Milton E. Trueman as works hni g hick ; ; 
manager of the Chrysler Trenton, Mich., techniques we use are regular services on which our customers depend to 


The pattern cutting, abrasive cutting, rough machining, and sawing 


plant. Also announced was the appoint- cut their costs to the bone! Your inquiry will receive prompt attention. 
ment of Brent C. Jacob, Jr. as supervisor 


of quality inspection. : : } 
7 : Stainless Steel is our only business 
T.A.B. Engineers, Inc. has announced 


the appointment of Robert Bigham and 
Jack R. Clemens as project engineers. 


...and we know it 


'ARLSON. wc. 


200 Marshalton Road, Thorndale, Pa. 
PLATES @ FORGINGS @ BARS @ SHEETS (No. 1 Finish) 
District Sales Offices in Principal Cities 


Paul A. Stewart, former production 
manager for the Globe American Corp., 
has been appointed to the newly-created 

sition of production manager for the 
M iytag Co. 








Bishop Manufacturing Co. has an- 
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WIRE 
FORMS 








&Metal Stampings 


High-speed, quality production with 
custom-made precision. Wire formed 
to any shape for every need. 
IMMEDIATE CAPACITY FOR 
DEFENSE SUB-CONTRACTS 
STRAIGHTENING & CUTTING 
Perfect straight lengths to 12 ft. 
0015 to .125 diameter 
WIRE FORMS 
.0015 to .125 diameter 
SMALL METAL STAMPINGS 
.0025 to .035 thickness 
.062 to 3 inches wide 


Specializing in Production of Parts for 
Electronic, Cathode Ray Tubes &Transistors 


Write for illustrated folder. 
Send Blueprints or Samples 
for Estimate. 


ART WIRE and STAMPING 


COMPANY 
7-A BOYDEN PLACE 
NEWARK 2, N, 








FOR 


TRANSISTORS 


In line with our specialization in 
wire for new applications, we pro- 
duce wires of composition suitable 
for the manufacture of Transistors; 
including GALLIUM GOLD and 
ANTIMONY GOLD. These alloys 
have been made to fill a specific 
need arising from new develop- 
ments in this field. 




















Other wires we make regularly 
for similar application are 
PHOSPHOR BRONZE, bare or 
electroplated, and PLATINUM 
Alloys produced to meet rigid 
specifications of tensile strength, 
size and straightness. 


t 





SIGMUND COHN CORP. 


121 SOUTH COLUMBUS AVENU 
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a 

nounced the appointment of Har, 

Gillman as technical director 
Promotion of J. ie 

manager of the Watervliet, N 

of Allegheny-Ludlum Steel Cor 

assistant to the manager of product 

the company has been announced, 


Doolittle will be succeeded as manage 
of the Watervliet plant by Arthur p 
Hanks, presently manager of the plan 
new hot extrusion and stainles 
dept. 


Appointments of H. L. Weinberg 4 
director of engineering for America 
Locomotive Co. and of Kendall B. Rowe! 
as chief engineer have been ann 


Micromatic Hone Corp. has announc 
the following changes in staff appoint 
ments: William J]. Pinkerton, former| 
director of public and industrial relations 
has been promoted to vice president ir 
charge of manufacturing; Arthur B 
Kowalski assumes the position of facton 
manager. Joseph Bolz and Glen R 


have been appointed division  superir 
tendents. 
Thomas E. Moffitt has been appoint. 


western manager of the Hooker Elect 
chemical Co., and L. J. Call, Jr. has bee 
appointed chief draftsman. 


Harold C. Olsen has been named works 
metallurgist for the Los Angeles plant 
of the Lindberg Steel Treating Co. 


A. M. Cox, president of Pittsburg! 
Commercial Heat Treating Co., has beer 
elected president of the Metal Treating 
Institute. 


John G. Steinebach, formerly a ! 
engineer for the Aluminum Co 
America, has joined the Foundry Dept 
Chemical Div., Borden Co. 


The appointment of Dr. Glenn H. M 
Intyre and Orville O. Kenworthy to nev 
key posts with the Ferro Corp. has been 
announced. Dr. McIntyre has been nan 
technical director and Mr. Kenworthy was 
appointed director of research. 


Appointment of A. O. Williams % 
director of engineering, Industrial Truck 
Div., Clark Equipment Co. has been an- 
nounced. 


Link Welder Corp. has announced the 
appointment of Harry Day to vice presi 
dent and general manager of the company 


The appointment of Charles W. Smith 
as general manager of Rodney Manu: 
facturing Corp. has been announced 


Irving August, formerly superintendent 
of Worthington Corp.’s Denver plant, has 
been appointed assistant to the works 
manager of that company’s Holyoke, 
Mass., plant. Mr. August has been suc: 
ceeded by Merril Berman. 


Donald F. Murphy has been elected 4 
vice president of Rohm & Haas Co. 


Walter J. Morris, recently superit- 
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once more... 
ZENIT 


Rising swiftly from t 
the F 
another examg 


that has br, 
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i] Demon 


new carrier-based jet fighter, 
oc on the enemy. Placed in its prow is 
construction —the type of product 
ilitary and civil R. P.* production. 
his field, consult the Engineering Division of 


R.P.* Reinforced Fiberglas Plastic 


co. gardena, calif. 




















MULTIPLE ASSEMBLIES FOR SMALL PARTS 
BELONG TO HORSE-AND-BUGGY DAYS 
| GRIES Die CASTINGS GIVEYOU | 
TINY PARTS LIKE THESE IN 





COMPLETE OPERATIO 


a 






Compare GRC zinc alloy die castings with small parts a 
produced by other methods. See how Gries completely + werceealy { 
finished parts save you time, labor, money. Die cast PRODUCERS 
in one high-speed operation, they open broad op- ° Tiny Die 
portunities for your new design and product ideas. — sf yin 
GRC offers fast delivery of 100,000 pieces QF a ee 
to many millions. Write today for bulletin — - 

and samples. Send prints for quotations. 


Ht 
GRIES REPRODUCER CORP, 222= 


Manufacturers of Small Castings EXCLUSIVELY 
84 Willow Ave., New York 54. MOtt Haven 5-7400 





Smallness Unlimited 
Max. Wt. 2 oz. 
Max. Ligth 13%” 








FILLING A GOVERNMENT ORDER. Final shipping inspection 
of air inlet horns used in jet test cell equipment. An example of 
the all-gage — all-metal any quantity -— spinning capacity 
available at Teiner. Write for newest color brochure (52M) 
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—, 
tendent of silicon products « V 
ren, Ohio, mill of Republic § ' 
has beco 1S i 

M 1) if C 4 


Harry 1 Kessler has D¢ 
dent and treasurer of the Tut 
Co 


/ reph P. Somer has beet 
assistant to the president of W 
Co 


James 1 - Duffy, Jr. has be 
executive vice president of the ( 
Forge Co. He was formerly 
the Riverside Metal Co., fron 
recently resigned 


According to a recent announcemen; 
Jack M. Roehm has been appointed 
rector of research and developm nt ot 7 
Kawneer Co. 


Carl E. Johnson, a veteran of 19 y 
service as engineer at Scaife Co 
been appointed chief engineer. Jam. 
Shuster was appointed product 12 


The following appointments | 
announced by Salem-Brosius, Inc.: | 
E. Myers, vice president of 
will be in charge of operations 
E. Lloyd, formerly assistant to the 
dent, has been named manager of 
Carl J]. Westling has been appoint 
engineer; Walter H. Scheib has 
named manager of foreign oper 
John R. Wickwire has been named 
sistant to the vice president, 

S. T. Morgan has been appointed 
of operations 


Five major changes in th 
ment of United States Steel wer 
announced: Clifford F. Hood w 


president of the corporation ana 


ber of the board He also | 
member of the Finance ( 
Benjamin F. Faizrle continues 


man of the board and chief 
oficer: Robert C. Tyson was el 
chairman of the Finance Com 
a member of the board, he will 
continue as comptroller; Harvey B. Jo 
den was elected executive vice president 
operations; Walter F. Munford was a 
pointed president of the American Ste 
& Wire Div.; Howard E. Isham wi 
elected vice president and treasurer 0! 
the corporation succeeding Mar 
Howell, who is retiring. Other appoint 
ments announced by the company i 
Floyd A. Garman has been named chic! 
engineer and Walzer V. Magee, assistant 
chief engineer of American Steel an¢ 
Wire Div. Mr. Garman succeeds Harr) ! 
Jenter, who was promoted to assistan' 
manager of operations of the Clevelan 
district. 

The board of directors of Americ! 
Locomotive Co. elected Perry T. Egve! 
president, and William §. Morris exec 


eting 


tive vice president at a special me¢ 


Philip H. Kreuscher has joined Tub 


iff 
t 
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Molded by Carl N. Beetle Plastics Corp. 


20 trons of GORROSION 


TAMED BY UNLINED EVAPORATOR TANK ONLY *%% INCHES THICK 























LAMINAC Resin 4119 takes boiling alum at pH 3! 


Needed: An evaporator tank with exceptional chemi- Success: A corrosion-resistant tank that was easily 
cal resistance to stand up under the corrosive attack of molded—linings unnecessary. Cost, less than half the 
4,000 gallons of aluminum sulphate liquor boiling at price of a conventional evaporator; weight, 2,200 lbs. 
240°F, acidity of pH 3. Former steel tanks, double-lined —only one sixth as heavy as a metal tank. What an 
with lead and acid-resistant brick, were still subject efficient and economical answer for various types of 
to corrosion and consequent product contamination. chemical processing equipment and containers! 
Chosen: LAMINAC polyester resin 4119, reinforced with Specifications: Height—8’; Diameter—14.5’; Side 
Fiberglas* mat, for its outstanding chemical resist- wall thickness—*%4’’; Bottom thickness—'4”’; Cover 
ance, great strength for weight, easy molding, excellent thickness— 4’’; Stack diameter—30’’; Stack 
heat resistance, high dimensional stability. height—22’. 


*Trade-mark of 
Owens-Corning Fiberglas Corp. 


REMEMBER... Only in the large family of LAMINAC polyester 
resins will you find precisely the combination of service properties 


you need in superior degree. While chemical applications for this 
versatile group of polyester resins are just beginning to be de- S 


veloped, our staff of conveniently located Field Engineers will be 





glad to help you determine whether there is a LAMINAC Resin that ‘ 
can handle your corrosion problem. AMERICAN LOM PANY 
LAMINAC @ polyester resins... manPaee Cxpeggene 


34M Rockefeller Plaza, New York 20, N. Y. 


x 
BEETLE @ urea-formaldehyde molding compounds... Chicago * Dallas * Los Angeles 


MEI 








“MAC @ melamine-formaldehyde molding compounds... 
Made under rigid controls to 
American Cyanamid's high standards of quality. 





In Canada: North American Cyanamid Limited, 
Royal Bank Building, Toronto, Ontario, Canada 
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FOR 
PIPELINES... 


FUME DUCTS... 
PROCESS TANKS 


WHERE CORROSION 


IS A PROBLEM 
You should investigate 


PLA-TANK 


RESIN-BONDED FIBERGLAS® 


This modern material is of- 
fered as pipe from 2” to 12”, 
duct from 6” to 36”, sheets 
4’ x 8’ for general fabrication, 
tanks from 1/2 to several 
thousand gallons, linings for 
steel, cement or wood tanks 
and special moulded shapes 
for many purposes. 


LA-TANK 


material resists attack by most 
acids, solvents, mild alkalis 
and a wide range of fumes. 
Withstands temperatures of 
at least 250°F. It may solve 
your corrosion problem! 


WRITE FOR FREE DATA SHEETS 
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Reducing Corp. as divisional engineer. 


Appointment of A. T. Nelson as man- 
ager of the big M and M Wood Work- 
ing Co.’s Plywood Div., 
plywood operations, has been announced 


William T. Stephens, formerly vice 
president and general manager, Valve 
Service Co., has joined The Parker Ap- 
pliance Co. as staff engineer in charge 
of the company’s development program 


embracing all 


of industrial hydraulic equipment. 


At a recent meeting, the stockholders 
of Whitney Chain Co. elected a board of 
directors, including several previous 
directors and a group of new names. At 
the directors’ meeting which followed, 
Richard F. V. Stanton was elected presi- 
dent. As the new president and general 
manager, Mr. Stanton will be active on 
the board and will also serve as the 
company’s chief executive officer of both 
Whitney Chain and the Hanson-Whitney 
Divs. Mr. Stanton recently resigned his 
position as vice president in charge of 
manufacturing at American Machine & 
Foundry Co. 


Frank W. Egan & Co. has announced 
the appointment of W. H. Willert to its 
technical staff. Mr. Willert will handle 
the development of plastics extruding and 
processing equipment. 


S. S. Battles, a vice president of Ad- 
miral Corp. and a vice president and 
general manager of the Midwest Manu- 
facturing Corp., Admiral subsidiary in 
Galesburg, IIl., has resigned both posts 
due to ill health. 


James L. Myers, president of the 
newly-formed Clevite Corp., has an- 
nounced that William G. Laffer has been 
named president of the Cleveland 
Graphite Bronze Co., Clevite’s largest 
operating unit. Edwin Crankshaw was 
named as Cleveland Graphite’s chief en- 
gineer and head of the Engineering Div., 
to succeed Henry W. Luetkemeyer who 
moves to the staff of Clevite Corp. as 
one of the key men in the new products 
division. 

Ernest W. Marchand has become vice 
president in charge of operations of the 
Evans Products Co. 


Jack O. Abney is the new associate 
works manager for the Penn Metal Co. 
Mr. Abney will be in charge of research 
and development at the firm’s Parkers- 
burg, W. Va., plant. 


Dr. Max E. Bretschger, formerly vicé 
president of Buffalo Electro-Chemical 
Co., Inc., has been elected president of 
the company to fill the vacancy created 
by the death of the late Charles A. Buerk. 
Also announced was the election of Fred- 
erick A. Gilbert, formerly manager of 
BECCO’s Vancouver, Wash., plant, to 
the position of vice president. 


The Farrand Optical Co., Inc., has an- 
nounced the appointment of R. A. Hamil- 











Promet Bars Stand Up 
Where the Going 
Is Tough! 


Made from Promet No. 6, an outstanding leaded 
bearing bronze noted for its free machining prop. 
erties. Unbelievably great resistance to heat end 


wear. Will not burn, seize, pound ovt. 


Promet's High Safety Factor is Your 
insurance Against Bearing Failure! 


Tougher, harder and stronger, it resists shock 
loads and withstands high compressive force 
and will not cut, or stick to the sheft unde 
ordinary operating conditions. There is no seit- 
ing, no scoring—just smooth, quiet operation. 
Will not powder under the most severe condition 
or service. When lubrication fails temporarily 
Promet carries on safely until proper lubrication 
can be restored, affording protection again: 
production shutdowns. 


Promet Fully Machined Bars Save You 
Time, Tools and Money! 


Completely precision machined inside, outside 
and on the ends, yet sufficient stock remains for 
the finishing cut. Can be machined at speeds of 
more than 500 feet per minute—more thon 
double those of phosphor bronzes. This complete 
machining insures you against subsurface defects 
sometimes found in rough cast bars. A cor 
siderable amount of metal has already been 
removed—metal which you would be purchasing 
if you used rough bars. Every bar is absolutely 
concentric. 


Available round, hexagon and square, In 13-inch 
lengths, rough cast. 


Money-Back Guarantee 


of longer, superior sewlce and lower mainie- 
nance cost. 


Free Advisory Service 
Our competent design and engineering stof wi! 
be glad to assist you in solving your specio! 
bearing problems. 
Send today for free literature. 
The American Crucible Products Co. 
1325 Oberlin Avenue, Lorain, Ohio 


Please send free literature on Promet Cored 
and Selid Bronze Bar Stock. 


MATERIALS & METHOD: 














FOR SCIENTIFIC AMERICANS 


Felt is an engineering and engineered material, which can be specified, pur- 
chased and applied as accurately as any other. There are 16 chief mechan- 
ical functions that felt can perform, and many others of less importance. 
Indeed, for nearly every process or product felt can serve advantageously. 
Send for this valuable and informative booklet containing 54 pages of data. 
Ask for ‘‘Felt—a Mechanical and Engineering Material.’’ For a free copy, 
write on your company letterhead; otherwise the charge is $1.50. 
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T's 4 
tough one 
to machine 


sewing machine 
\, moterial: 

Alloy Steel, 

SAE 8620 
Overall length 
2". 


but 


comes 

out right 

as a Precision 

Investment 
Casting 


The machining time required 
to produce such parts as above 
illustrated often makes complete 
costly re-designing of functional 
parts necessary. 


Not so with EpCo precision 
investment castings because all of 
these "tough to machine" features 
are cast with ease and economy. 


Often re-designing by EpCo, 
where permissible, can make these 
castings even more economical, 
too—but the close tolerances and 
the little or no machine finishing 
required, when you specify EpCo 
castings, makes it good business 
to investigate this means of pro- 
ducing your delicate and difficult 
parts in practically any metal. 


Send a drawing or sample of your 
*“*tough to machine"’ parts for 
the expert opinion of our 
engineers on castabil- 

ity, NOW. 


STATE H’WAY Nu. 4 #4. 
MORGANVILLE, NEW J..co°Y 
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ton as consulting engineer in the Optical 
Tooling Div 


Appointment ft Edear Schmued. one 
of Americas foremost aircraft designer 
45 VICE president in charge OF engineel 


ing of Northrop Aircraft, Inc 
announced, 


. has been 


/ H. Bruun has joined Hooket Elec 


trochemical Co. as director. of research 


The appointments of Richard D. Tle: 
as manager of marketing and Thomas ] 
Kelly as manager of engineering for th« 
General Electric Co.'s Appliance Control 
Dept. have been announced. Two ap 
pointments in the company’s Control 
Dept. at Schenectady have also been an- 
nounced: Frederick H. Holt has been 
named manager of marketing and James 
W. Cooke, manager of engineering. 





American Locomotive Co. has an 
nounced the death of Kendall B. Rowell, 
chief engineer 


News of Companies 





International Powder Metallurgy Co. 
has announced completion of its expan 
sion program 


Stockholders of The Cleveland Graphite 
Bronze Co. in a special meeting recently 
approved the proposal to change the com- 
pany name to Clevite Corp. 


Snyder Chemical Corp. has announced 
the’ expansion of its technical service to 
include a special department for beater 
addition research with particular emphasis 
on phenolic resin-elastomer co-precipita 
tions. 


Opening of the Union, N. J., plant of 
Airco Equipment Manufacturing Div. of 
Air Reduction Co., Inc. has been an- 
nounced. The new facility will manufac- 
ture welding and cutting torches, tips, 
regulators, oxygen and acetylene manu- 
facturing and distributing equipment, 
gas-arc welding apparatus and oxyacety- 
lene cutting machines. 


Lindberg Steel Treating Co. has ex- 
panded its Los Angeles facilities with the 
formal opening of a new plant located at 
2910 Sunol Drive. 


Du Pont Co. has announced that it will 
start construction early next year on a 
plant south of Circleville, Ohio, for the 
manufacture of Mylar polyester film. 


Hanson-Van Winkle-Munning Co. has 
announced the sponsorship of a graduate 
fellowship as part of its continuing long- 











free, self-lubricating piston rings, seal rings, thru! 
washers, friction discs, pump vanes etc. 











DIL- FREE 


SELF-LUBRICATING 
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Widely Used Where Ordinary 
Oil Lubrication Is 
Impractical or Impossible. 


EXCELLENT DURABILITY © CONSTAN 
CO-EFFICIENT OF FRICTION © APPLICABLI 
OVER A WIDE TEMPERATURE RANG 
souipiries on cansonizes @ OPERATE DRY, OR Al 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE AND OTHER LIQUIDS © EXCEL 


LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use for ol 


BRUSHES 


0 


OTHER GRAPHALLOY 


PRODUCTS 


For applications requiring low - 
electrical noise, low and con- 
stant contact drop, high current 


density and minimum wear. CONTACTS 


Used for SELSYNS, DYNA- 





TING STRAIN GAGE pick-ups 
and many other applications. 
Brush Holders and Coin Silver 


MOTORS, SYNCHROS, ROTA- 7 
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+ 1010 NEPPERHAN AVENUE * YONKERS, NEW YORK : 
@ Please send dato on Graphalloy Oil-Free BUSHINGS 
: C) Send data on BRUSHES ond CONTACTS. , 
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Bonding, Casting and Coating Resins developed by 
Ciba Research are simplifying manufacturing meth- 
ods, improving product efficiency, and opening new 
fields of product development. You will want to know 
more about them. 














OPENING A NEW ERA IN 
AIRCRAFT ENGINEERING 


oa 5 PRED 


The Redux* Bonding Process, 
developed by Ciba’s subsidiary, Aero 
Research in England, makes possible 
the rivetless assembly of primary 
structures in aircraft. The famed 

de Havilland ‘“‘Comet’’ shown above 
was specifically designed to use the 
Redux Process in the assembly of its 
components, and was built directly 
from the drawing boards without a 
prototype. The acceptance of the 
Redux Bonding Process by the 










































Shown above is a single curved wing panel Shown below is a section of a typical aircraft industry has been demon- 
used as a primary structure ina high perform- — sandwich construction utilizing thick facings strated further by its adoption as 

ance Chance -Vought Aircraft jet. This type of and end-grain wood core, bonded to- standard procedure in military types 
construction is typical of Redux-bonded as- = gether with a structural adhesive. The inter- 


as well, such as the U. S. Navy’s 


semblies comprising metal-to-metal and metal nal doubler at the right illustrates how és ” . ; 
to end-grain wood adhesive bonds. local reinforcements may be added and Perms. sed geal built by 
still retain flush contour. /hance - V ought. 


The achievement of ways and means to assemble aircraft components with the “Redux” 
Process as developed by Dr. N. A. de Bruyne, Ciba’s distinguished associate from England, 
has won widespread engineering and public attention both here and abroad. 


In response to long-standing invitations from American universities, engineering societies 
and aircraft companies, Dr. de Bruyne is now filling a specially arranged lecture itinerary 
to appear before these groups from coast to coast. 


REPRINTS OF PUBLISHED PAPERS BY DR. DE 
BRUYNE ON THE “REDUX” PROCESS and related 
data sheets have been assembled in a special reference 
file folder to serve as a preliminary guide to aircraft en- 
gineers in evaluating and using the “Redux” bonding 
process. Complete engineering assistance and informa- 
tion on the use of the process are available from Ciba. 


r---------- 


PLASTICS 


CIBA COMPANY INC., owision 
627 Greenwich St., New York 14, N. Y. 
(In Canada: Ciba Co. Ltd., Ciba Bidg., Montreal) 


| Please send me data on the Redux 
| 
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Bonding Process. 


*Reg. U.S. Pat. Off. 
Name 


= | =a P las tics Company Title 
‘ » | Address 
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PROBING INTO 


30 2 


FOR DEFECTS 
SPERRY... 


OFFERS THESE 
COST SAVING ADVANTAGES 


® Easily portable for on-the-job 
inspection. 


® Improves quality control, increases 
customer acceptance of your 
product. 


® Locates defects before machining 
saving wasted production time. 


® Maintenance inspection without 
disassembly eliminates shutdowns. 


INDUSTRIES NOW USING 
THE SPERRY 

ULTRASONIC REFLECTOSCOPE 
INCLUDE: 


AIRCRAFT 
AUTOMOTIVE 
CHEMICAL 
LIGHT METALS 
MARINE 
ORDNANCE 
PAPER 

PIPE 
RAILROAD 
STEEL 
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Sperry is a name long synonymous with be 
scientific research and development. ! 
Pioneer in non-destructive testing, 
Sperry now makes possible the ULTRA. 
SONIC detection of hidden defects in 
raw stock and in semi-finished or 


finished material. 

The REFLECTOSCOPE generates ultra 
high frequency sound waves that pene- 
trate up to 30 feet in solid metal; any 
internal defects are located instantly 


and accurately. 





The Sperry Reflectoscope — most versatile testing instrument ever developed — is available to 
industry for sale, for lease or as a day-to-day testing service. LEARN HOW Reflectoscope 
testing has solved costly inspection problems. WRITE TODAY for illustrated Industrial Applica- 
tion Reports, stating the item to be tested and your inspection problem. 


SPERRY ALSO MANUFACTURES 
COUPLINGS HYDRAULIC CONTROLS 


ANT @hiaia. TESTING EQUIPMENT 
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SPERRY PRODUCTS, INC. 
402 Shelter Rock Road 
Danbury, Connecticut 


Please send me Industrial Application Report on: 


ITEM TO BE TESTED 
INSPECTION PROBLEM ... ane 


OE a a , 
CO. ADDRESS 
CITY ZONE 














News Digest 





range policy of promoting the stud 

fundamental research in electrop},:; 
and allied fields. Joseph M. Tobin jc 4, 
new fellow, elected by the 
Michigan State College. He 
the “Diffusion Rates of Gass 
Metal Films.” 


The Adamas Carbide Corp. wij! 
struct a new plant for the production 
tungsten carbide tool tips, le 
parts and powder in Kenilworth. N ]_ 


Arthur D. Little, Inc. has announg 
the establishment of an International Dj, 
to meet the increasing demand for ;, 
service in international areas. The pe 
division will be headed by A. G. Haldap, 


Announcement of the construction of ; 
new lithium plant at Sunbright, Va. }, 
been made by Foote Mineral Co 


Simmonds ~Aerocessories, Inc. has 2. 
nounced that construction has started op 
a new plant in Vergennes, Va., for the 
precision manufacture of high priori 
aircraft electronic and mechanical equip 
ment. 


Announcement has been made 
Delanium Carbon Corp. that its new f. 
tory at Morton Grove, IIl., is now in pr | 





duction. The plant is producing Delan 
ium graphite cubic heat exchangers. 


Synthane Corp. has added a two-ston 
wing to its plant at Oaks, Pa. 


The new plastics plant of The Dow 
Chemical Co. at Allyn’s Point, Conn., r- 
cently went into full production upon 
arrival of the firm’s leased tanker, Marin: 
Chemist, with the first bulk cargo of 
styrene monomer ever transported } 


ocean-going vessel. 


To facilitate production and delivery t 
all industry and jobber distributors 0! 
cold finished steel, Sierra Drawn Stee! 
Corp. has established a mill in Seattl 
capable of handling cold finished bar 


from 114 to 6 in. 


Directors of National Malleable 
Steel Castings Co. have approved : R 
$2,000,000 expansion of its Capitol Four- Pe 
dry Co. facilities near Phoenix, Ariz. 


According to a recent announcement 


Pyramid Mouldings Inc. of Chicago hi a 
merged with the firm of Western Mowli- 
ings & Stampings, Inc. of Ontario, Cali! 
I. L. Reed, president of the parent com: “_ 


pany, announced that their new sub 
sidiary has been renamed Western Mosld 
ings, Inc., division of Pyramid Mouldings 
Inc. 


The Goodyear Tire & Rubber Co. bis 
announced plans for a $1,500,000 expat 
sion program for its Chemical Div. 


Heli-Coil Corp. has announced th 
1952 Heli-Coil Engineering Student De 
sign Award Program. The program * 
open to resident engineering undtr 
graduate students registered in any school, 
college or university in the United Stat 59 
and Canada which offers a curriculum " 
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, tool steel is our baby! 


Tool steel is our baby. It has been for 52 years. It always will be. 

















That’s why tool steel users look with confidence to Crucible. 


Crucible’s research and development continues to match indus- 
try’s need for new and improved tool steels. Our metallurgical 
staff — with a background of thousands of applications is freely 
available to you. Complete stocks of tool steels are maintained in 


r conveniently located Crucible Warehouses, for prompt delivery. 
Rex® High Speed Steels ro y : P a 

















Peerless Hot Werk Steele Turn confidently to Crucible for all your tool steel requirements. 
Halcomb 218 . . 
? Chro-Mow® SPECIFY SEND TODAY for the unique Crucible Tool Steel Selector — 
has Sanderson Carbon Tool Steels a twist of the dial gives the tool steel for your application. 
Id Ketos® I UO nc) i lle i es 
Jif Airkool Die Steel ; ee oe 
-. Airdi® 150 BY | Crucible Steel Company of America 
ub Nu-Die V Die Casting Steel | Dept. MM, Chrysler Building, New York 17, N. Y. ; 
Mi: CSM 2 Mold Steel THESE H 
65 La Belle® Silicon #2 + Nar 
Atha Prev | BRAND NAMES ! 
1 Company Title = a ' 
has i ' 
af : 9” diameter, : 
' Address. City ___State_ 3-colors H 
! 
EE aE eT Te RAEN OME SEI eel eer: eT ' 
the . 
De- 


first name in special purpose steels 


52 gaat of |Ais|wtatnakigg «TOOL STEELS 
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A PRACTICAL 
SOLUTION TO THE 





TECHNICAL MANPOWER 
SHORTAGE PROBLEM 


Are you interested in the possibility 
of getting some of your testing and 
trouble shooting work done with- 
out hiring another man? 

Our solution is very direct. No 
doubt many of your trained engi- 
neers and chemists are tied down by 
routine but essential testing tasks. 
You can release these men for more 
demanding, more responsible duties 
by entrusting our laboratories with 
your routine testing schedules. 

Why is this possible? Because 
Testing is our Business. Your tests 
will be handled by men who live, 
breathe, and think testing. They 
will receive the care and attention 
that only a specialized laboratory 
can give them. That means speed, 
accuracy, and real economy. 

We would like to get together 
and discuss your manpower prob- 
lems and possibly point the way 
to a solution. 


Write for booklet describing our services. 


UNITED STATES 
TESTING COMPANY, Inc. 


ESTABLISHED 1880 


1600 Park Avenue, Hoboken, N. J. 
PHILADELPHIA « BOSTON « PROVIDENCE 
CHICAGO * NEW YORK « LOS ANGELES 

MEMPHIS * DENVER « DALLAS 


Member of American Council of Commercial Laboratories 
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any branch of engineering leading to 


legree. Cash awards will be made for 
most original or unique new uses fo 
Heli-Coil thread inserts as follows: Fu 
Awat | S1LOOO second Aw f | “4 ) 
Chird Award—$250 Merit Award 
SLOO 

Consolidated Industries, Inc. has com 


pleted installation of new aging furnaces 
that are expected to increase by 100% 
the capacity ol the plant to heat treat 


aluminum forgings. 


Coincident with the completion of 
Permutit’s 1952 expansion program fot 
doubling the capacity of the Birming 
ham, N. J., 


ion exchange 
now placed contracts for further exten 


works for the production of 
resins, the company has 


sions and improvements, including a new 
laboratory and pilot plant building. 


Atwood Vacuum Machine Co. recently 
celebrated completion of its new plant at 
Rockford, Ill., with open house cere- 
monies. The new plant will manufacture 
stamped and machined parts. 


Start of construction of a new plant in 
Sharonville. Ohio has been announced by 
Mac f 10 


ery Co. The new plant is expected to be 


Cincinnati Cleaning & Finishing 


completed some time after the first of 
the year. 


Research and development will play an 
increasingly important role in Dravo 
Corp.'s activities during 1953. Through 
the formation of a new department, all 
research functions of the corporation and 
its associated interests are now consoli 


dated at Neville Island, where laboratory 


facilities are now under construction 


New rules have been announced for 
the $2000 prize competition for ‘Con- 
tributions to the Science and Art of Non- 
Fusion Welding, Brazing and Soldering 
by Eutectic Alloys Corp. A complete set 
of contest rules, together with other perti- 
nent data, can be obtained by writing to 
Eutectic, Dept. P, 172nd St. and Northern 
Blvd., Flushing, N. Y. 


Steel City Testing Machines, Inc. has 
moved to a new and more extensive plant 
at 8817 Lyndon Ave., Detroit 21. 


The Luria Engineering Co. is erecting a 
16,575 sq. ft. addition to its factory of 
San-Equip, Inc. 


Westinghouse Electric Corp. has an- 
nounced that it will construct an ultra- 
modern plant for the manufacture of 
welding electrodes and brazing alloys 
near Montevallo, Ala. 


Park Chemical Co. has acquired new 
manufacturing and warehousing facilities 
at 3031 Melvale St., Philadelphia. 


Maysteel Products, Inc. has announced 
the organization of a subsidiary to be 
known as Gleason Reel Corp. The new 
company will manufacture and distribute 
the Gleason industrial reels as produced 
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HIGH Wigin 


* MILL LINING 
» SPECIAL SHAPES 
* TANK LINING. 





McDanel High Density Mill 

Lining in routine production 

grinding in Mills of various 

sizes shows better than two 
| times longer service over 
the regular porcelain brick. 
This high density lining 
brick—for all types of ball 
mill grinding—comes in a 
complete range of sizes to 
fit every size mill. 


Porcelain Specialties 


. McDanel is equipped to design 
! and manufacture porcelain spe- 
cialties to meet your individual 
requirements, quickly and effic 
ently. We will be 
glad to help 
you solve your 
problems. 






Write for 
**Industrial 
Porcelain"’ 
catalog 


M‘DANEL 


REFRACTORY PORCELAIN (CO. 


BEAVER FALLS 


PENNSYLVANIA 
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Accuracy of Section REQUIREMENTS? 














High Strength 











Fine Surface 
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Republic Cold Drawn Alloy Bars deliver all 6...plus 


FEBRUARY, 





1953 


UNIFORM MACHINABILITY 


Check the properties your steel parts require .. . add the economy of uniform 
machinability ... and you have the answer to production and cost problems 
. . . Republic Cold Drawn Alloy Steel Bars. 


High-speed automatics take full advantage of the cost-cutting qualities of 
Republic Bars. Designers can make full use of the high strength and uniform 
structure of these cold drawn bars. Production men can get the ideal com- 
bination of wearability and strength out of the uniform hardenability and 
toughness of the alloy steel. 


And ... Republic 3-Dimension Metallurgical Service focuses the experience 
of our Field, Mill, and Laboratory metallurgists on your production prob- 
lems for the best answer with Republic Cold Drawn Alloy Steel Bars. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Rewbhic COLD DRAWN i a | 
 MULOY STEEL BARS 








231 


























This Office Typist is doing 
the work of 4 Draftsmen... 


Ie Ie it 


all 





This girl (who doesn’t have 
and doesn’t need, an engineer- 
ing degree) is daily saving her 
firm the lettering time of 4 
draftsmen. And she’s doing a 
neater, sharper, more legible 
job of lettering, too! 

EASY AS ABC to operate! 
Standard keyboard works like a 





typewriter. Wide selection of in- 
stantly changeable type faces 
makes Vari-Typer useful and 
MONEY-SAVING for other jobs.. 
setting text type for specifica- 
tion sheets, literature, instruc- 
tion manuals, etc... which can 
be duplicated on office ma- 
chines or offset printing. 


Lettering Machine 


Body copy produced on DSJ Model. 


Headlines photo-composed on the Headliner. 





SEND THIS 
COUPON 


...and learn how you too 
can break that drafting 
room bottleneck, 


232 


--—------- 


RALPH C. COXHEAD CORPORATION 
720 Frelinghuysen Ave., Newark 5, N.J. 


| Please send me Vari-Typer Booklet | 28 | 
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News Digest 





for over 35 years by J. L. Gleas nN 
Inc. 


The name of Calumet and He, 
solidated Copper Co. has been cha 
& Hecla, Inc. 


( +s i WE 4 


The Jones & Laughlin Suppl 
wholly-owned subsidiary of Jone; ¢ 
Laughlin Steel Corp., will become a diy; 
sion of J&L, according to a recent ap 
nouncement. 


In the program of simplifying the co; 
porate structure of United States Stee! 
United States Steel Co. will be merged 
into U. S. Steel Corp. U. S. Steel Cor, 
will succeed to all of the properties and 
rights of U. S. Steel Co. and assume al! 
of the responsibilities and obligations of 
that company. 


The Meehanite Metal Corp. recentl; 
purchased a building at 714 North Ave 
nue, New Rochelle, N. Y. and is now 
installed in these new headquarters. 


TOCCO Induction Heating Div., Obi 
Crankshaft Co., has announced the win 
ners of its 1952 “Economy in Production 
contest. Winner of the first prize of $100 


was Lloyd E. Raymond, metallurgist 

Singer Manufacturing Co. ] 
A plan for the acquisition of the assets 

and business operations of Doebler-Jarvi 

Corp. by National Lead Co. has been an 

nounced. The business will be operated | 

as a division of National Lead. The 

transaction is awaiting final approval. | 
The General Electric Co.'s J-47 jet en- ( 


gine manufacturing plant near Cincinnati 
will be officially known now as the | 
Evendale Plant, after operating for mor 

than four years as the Lo.kland Plant | 


A major plant expansion program has ' 
been completed by Bloom Engineering C 
The expansion gives the company a sub 


stantial increase in production facilities 


. ( 
an improved test laboratory, more office 
space and a 100% imcrease in assembly 
and storage area. \ 


Rust Engineering Co. has established 4 
scholarship fund at Lehigh University 
with a gift of $25,000. The income from 
this fund is to be used for one or more 
students in engineering. 


In a move designed to meet a con 
stantly growing demand on the West 
Coast, American Cyanamid Co. recently 
expanded production facilities at ' 
Azusa, Calif., plant to include Laminac 
resins. 


Electro Devices, Inc. has recently a 
quired the electronic motor speed inter- 
ests of Servo-Tek Products Co., and will 
expand the line of Servospeed control 
systems under its newly formed Servo 
speed Div. The division has acquired 4 
two-story brick building at 4-6 Godwin | 
Ave., Paterson, N. J. 


The establishment of a new Yale Lock 
and Hardware Div. to coordinate greatly 
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BUY NO 
RUBBER 
PARTS 


until you’ve investigated 


G-E SILICONE RUBBER: 


In the market for rubber parts? Then you'll want to 
investigate the amazing advantages of General 
Electric silicone rubber before you buy or specify. 
Designers find G-E silicone rubber solves prob- 
lems where conventional rubber fails . . . that it 
does jobs no other rubber can do! 


For example, G-E silicone rubber remains flexible 
from —100 to 500 F and has unusual resistance to 
weather and chemical attack. This means long- 


Get more information! Why not send 
today for a free booklet, “Imagineering 
with Silicone Rubber’’? It describes 

the amazing properties of this material 
and its applications. Find out how 

G-E silicone rubber—now three times 
stronger than early varieties and available 
in many new forms—is more useful 

than ever. Just mail the coupon. 


G-E silicones 
fit in your future 


GENERAL @@ ELECTRIC 
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lasting rubber parts for applications heretofore 

impractical with ordinary elastomers. It means: 

@ Increased safety factor —vital to aircraft 

@ Less replacement cost 

@ Less rubber parts inventory 

© A minimum of customer complaints due to 
failure of conventional rubber 


And . . . G-E silicone rubber can add important 
“sales pluses” to your product lines! 


General Electric Company 


Section 341-2D 
Waterford, New York 





Please send me, free, your new booklet “Imagi- 
neering with Silicone Rubber.” | am interested in 
G-E silicone rubber for: 


( ) Seals and gaskets ( ) Belting 


( ) Boots, sleeves. 


bellows 
( ) Tapes and cloths ( ) Hose and 
( ) Sponged products ducting 


Name 





eee: 


Zone___ State 


i 
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| 
( ) Wire and cable insulation 
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Twin ROTO-FLAME 
QUADRUPLE 


FURNACES 














“END HEATING’ 
PRODUCTION 








Exclusive 
(High-Speed) 
Roto-Flame Design 
Cuts Heating Time 

in Half 
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7% 


Boosts Production—through much faster heating 


installation shows 
leading automotive 
spring maker _ revolutionized 
spring leaf production in his 
plant by using 2 units .. . 
thus heating both ends of flat 


The above 
how a 


bar stock simultaneously be- 
fore swaging (or eye-curling) 
operation. 


. uniform control... 
Cuts Operating Costs—Operation can be made 
fully automatic ... 

. saves 75% floor space . 
Provides Better Working Conditions—Heat con- 
centrated on work... 
any type of gas fuel. 


uniform temperature. 


saves fuel . . saves labor 
. « prolongs die life. 


not on operator. Utilizes 


New Savings in Heating—for forging, swaging, 


upsetting, 


threading, hardening, or annealing. 


Ask for Bulletin No. 350. 


GAS APPLIANCE SERVICE, 





Vedusdeial Gu Lalas 





INC. 








1213 WEBSTER AVENUE ® 


CHICAGO 14, ILLINOIS 
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Batch type furnace for the heat treating of aluminum 
alloys—consists of atmosphere type burner mounted on the 
lower end of the combination chamber to reheat the re- 
circulated hot air through the furnace. A High Heat 
insulated recireulating fan is standard equipment for re- 


BELLEVUE INDUSTRIAL 


2626 Crane Est. 
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circulating the heated air. This method of heating holds 
temperature with little or no variation. Mounting the 
burner in the duct, eliminates the necessity of an extra 
heating unit. . . . Send us your heat treating problems 

- « Our engineers will make a proposal without obligation. 


FURNACE COMPANY 
Detroit 14, Michigan 








News Digest 





expanded operations of the Yale « 


Manufacturing Co. has been an: 


[The new division unifies unde; 


agement the manufacture and sal 
United States of the company’s pla: 
ducing Yale brand locks and hardy 
Stamford, Conn.; Salem, Va.: and ty 


new plants now under construction 


The need for expanded manufa ng 
facilities and substantially increased plan; 
area necessitated the recent relocation of 
Industrial Washing Machine Corp. to 
new site at 32 Main St., Matawan. N_ ] 


a 


A wholly-owned subsidiary of 7 
Colorado Fuel and Iron Corp. has con 
tracted to buy all of the manufacturing 
business, plants and inventories of Joh», 
A. Roebling’s Sons Co. 


Bassons Industries Corp. are adding 
15,000-sq.-ft. expansion to its plant. 


Inc. announced com 
pletion of its new modern plant at 10705 
Briggs Rd., Cleveland 11. 


Smoothex, has 


W. S. Shamban & Co. is constructing 3 
building at 11617 W. Jefferson Blvd 
City, Calif., that is expected to 
increase its capacity by 300%. 


Culver 


Opening of Canada’s first refinery for 
the production of pure tungsten carbide 
directly from tungsten ores has been an- 
nounced by Kennametal Inc. The 
pany’s new Canadian works is known as 





com- 


Macro Div. of Kennametal Inc. It is . 
located at Port Coquitlam, British Co 
lumbia. 

In order to serve clients and customers 


in a more efficient manner, Bacon Labora 
tories has announced the organization of 
Bacon Industries, Inc. to produce O-rings 
gaskets and specialty products 
formerly manufactured by the Frederick 
S. Bacon Labs. With manufacturing fa 
cilities at 192 Pleasant St., Watertown 
Mass., the direction and management ot 
Bacon Industries will remain under the 
parent organization. 


Aluminum Co. of America 
nounced its plans to build a modern new 
fabricating plant in the Lancaster, Pa 
area for the production of aluminum 
screw machine products, fasteners, rivets 
and nails. 


similar 


has an- 





News of 


Societies 





A more than 350% increase in sch 
arship aid to American and Canadian 
college students studying tool engineering 
and allied subjects has been voted by th 
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OLSEN has the Liwenddbl,, VA 
LG TESTING MACHINE 


... for standard tension, compression and transverse 
tests on metal (strip, spot weld, wire, etc.) plus ply- 
wood, bricks, cement, briquettes, textiles, rivets, 


insulating materials, plastics and many others. 


DUAL CAPACITIES 10,000 and 1,000 Ib. testing ranges. 


ACCURACY to within +1% of the indicated load or +1 dial 
division, whichever is the greater. 


PENDULEVER WEIGHING SYSTEM—pendulum and lever—com- 
pletely independent of the loading system. 


MOTOR DRIVEN OR HAND OPERATED—either model gives 
assurance of dependable testing service with a minimum capital 
investment. 





CONVENIENCE—Tools for all types of testing can be inserted 
quickly and easily, and all controls are readily accessible. 


Compression Testing with an LC. Flexure Testing with an LC. LC being used to test transite pipe. 


LC IS IDEAL FOR PRODUCTION TESTING, 
QUALITY CONTROL OR INSTRUCTION. 


The Olsen LC answers the needs of industry and 
educational institutions for a modern, compact 
and low cost testing machine which can be used 
for a wide variety of testing problems. 


; > TINIUS OLSEN 
cule por Eilletin 4d leday TESTING MACHINE CO. 
) 2010 Easton Rd. Willow Grove, Pa 
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Here’s why they’re 
switching to the 


@ SUPERIOR 
HONING MACHINE 


Model ‘‘J’’ 


There IS a difference in honing machines. 
Superior gives you all the features you 
want. It’s the most versatile and economi- 
cal bench type honing machine made. 
For instance, how many spindle speeds 
would you like? The Superior gives you 
infinitely variable speeds from 400 to 
1000 r.p.m. AND without changing belts. 
Talk about ease and speed of changing 
mandrels and stones—no tools are 
needed! All stones are ground to size. 


With the Superior you can hone over 
keyways, spline gears and most broken 
surfaces. How big is it? 13” x 16%” x 
25” high. It weighs only 125 pounds. 


Use a Superior honing machine. You'll 
be quick to see its many advantages and 
will be satisfied with no other, for 
after all arguments are exhausted, per- 
formance is the test. 


Use coupon today to get free litera- 
ture. 








1 
SUPERIOR HONE CORPORATION | 
1606 Elreno Street | 
Elkhart, Indiana | 
| 
| 
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Please send free catalog on Superior 
Honing Machines. 
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News Digest 





board of directors, American Society of 
Tool Engineers. For 1953, the Society 1s 
offering ten $700 scholarships to college 
Students in their fourth or fifth year whe 
ire taking subjects coming under the gen 
eral category of tool engineering. Ap 
plications for the scholarships must be 
made before Mar. 1, 1953. Blanks and 
details can be from 
headquarters at 


Detroit 21. 


obtained 
10700 


Society 


Puritan Ave.. 


Steel Founders’ Society of America has 
been cited for national recognition as 
winner of the 1952 Award of Merit con- 
ferred by American Trade Assn. 


Dr. Christopher E. Barthel, Jr. was 
elected chairman of the board of directors 
of the National Electronics Conference at 
the recent annual meeting. Starting his 
fourth year as a member of the NEC 
board, Dr. Barthel succeeds Kipling 
Adams of General Radio Co. 


A number of industrial research fellow- 
ships in physics, chemistry and chemical 
engineering, metallurgy, ceramics and min- 
engineering mechanics are being 
offered by Armour Research Foundation, 
Illinois Institute of Technology. The 


erals, 





Foundation awarded nine fellows) 


> in 

1952, and plans to award about in 
1953. 

Charles J. McCarthy, vice p: ent 


United Aircraft Corp., has been 
president of the Institute of 14/ 
ciences for 1953. 

tion of Consulting « 
. ta | Engineers, In: 
pointed Robert T. Baldwin exec 
assistant treasurer, an 
Bowers, director of publicity and a 
executive secretary for 1953. 


R. C. Sogge, manager of the Standa; 
Dept., Engineering Services Div., ¢ ral 
Electric Co., has been elected pr 
of the United States National Com» 
of the International Electrotechnical Com 
mission. Mr. Sogge succeeds Dr. Harold 
S. Osborne. 


Ernest A. Schoefer, formerly executive 
secretary of the Alloy Casting Institute 
has been elected to the newly 
post of executive vice president. 


Roger E. Gay, president, The Bristol 
Brass Corp., and Edward T. Gushee, vice 
president, the Detroit Edison Co., have 
been reelected as president and vice presi- 
dent of the American Standards Associa- 


fs 
i70Nn. 


The presentation of a charter to the 
Midwest Research Institute Branch of the 
Scientific Resear: h Society of America was 
recently made. 



















For Bright or Clean 


ROCKWELL 


KRleeuametal 
FURNACES 





Heat Treating 


For scale-free, clean or bright annealing, 
hardening, non-decarb heating of tools, 
dies, small steel and non-ferrous pieces; 
copper or silver brazing or sintering, at 
temperatures up to 2400° F., Kleenmetal 
Furnaces belong in your shop. They give 
precisely controlled metallurgical quality 
and desired surface finish — batch after 
batch. 


Kleenmetal Furnaces are compact, rugged, 
efficient, easy and economical to operate. 
Built in gas, oil or electric types; direct 
heated or with muffle; with cooling cham- 
ber, if desired. Truly ideal for the tool room, 
experimental or moderate production re- 
quirements. 

Bulletin No. 435 gives full details. Write 
for a copy. 





W. S. ROCKWELL COMPANY 


2083 ELIOT STREET + 


FAIRFIELD, CONN. 





MATERIALS & METHODS FEB 











howing Wales Type “BL” ‘Hole Punching and Type “N’™ 
Notching Units in a combination press brake setup for punch-@ 


ling and notching mild steel up to 1/8” THICK. 











‘stamping ‘press setup of Wales Type “CJ” Hole 
Punching Units for punching mild steel up to 1/4” 
» THICK. 








Showing r setup of Wales Type “HS” Hole} “fe Za UL: 


Punching Units in a press brake for punching 
% mild steel up to 3/4” THICK. 


Showing a setup of Wales 

Type “Ry” Notching Units 

in a stamping press for notch- 

ing mild steel up to 1/4” 
ICK. 
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standardize on 


WALES 


Hole Punching Units 


Only Wales Hole Punching and Notching Units provide the 
numerous patented features plus the time and cost saving advan- 
tages that have made it “standard practice” with thousands of 
metal fabricators to standardize on this exclusive equipment. 

Wales independent, self-contained Units eliminate costly, 
single-purpose custom dies, reduce expensive setup time and 
practically eliminate press “downtime.” 

The same group of Wales Units may be interchangeably set 
up in stamping presses and press brakes. In many cases, setups 
of Wales Units are in production the same day a hole punching 
pattern is released by your engineering department. 

The multiple advantages of Wales Hole Punching and 
Notching Equipment are too MANY to tell here, so write for 
fully-illustrated, functionally colored catalogs TODAY. 


WALES-STRIPPIT CORPORATION 


George F. Wales, Chairman 


399 Payne Avenue, North Tonawanda, N. Y. 


Between Buffalo and Niagara Falls) 
Wales-Strippit of Canada, Ltd., Hamilton, Ontario 


Specialists in Punching and Notching Equipment 


tek Mmcial 














NOW you can 


BRIGHT — ANNEAL 
STAINLESS 


on a continuous 
production basis, with 
The 
SARGEANT & WILBUR 


Controlled Atmosphere 


CONVEYOR FURNACE 








PARTS MADE 
OF STAINLESS can be 


BRIGHT-ANNEALED, 
BRIGHT-HARDENED, o: 


BRIGHT-BRAZED without oxidation... 
they come out scale-free, bright, and clean. 
No pickling required, no tumbling, no sand 
blasting. 


With our special S. & W. alloy for bright- 
brazing stainless, the color matches the 
metal; resists dulling; and the joint is practi- 
cally invisible. Gold and silver parts are 
soldered in the same continvous-production 
furnace with equal success. 

Your samples processed free. if you 
want to see some of your own work bright- 
annealed, bright-hardened, or bright-brazed 
in @ conveyor furnace, send us samples and 
specifications. 


SARGEANT & 
WILBUR, INC. 


180 Weeden St. 
PAWTUCKET, R. Il. 





Send your illustrated 
folder “How to BRIGHT-ANNEAL STAIN- 
LESS in the S. & W. Conveyor Furnace,” 


Ese ae 








Representatives: ~ 
NEW YORK CITY and PENNSYLVANIA Gerold 8 
Duff, 68 Clinton Ave., Newark, N. J.; MICHIGAN and 
NORTHERN OHIO M. C. Schwer, 2970 W. Grand 
Bivd., Detroit 2, Mich.; NEW ENGLAND Jomes J. 
Herkis, 180 Weeden St., Pawtucket, R. |, 
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BOOK REVIEWS 


Data Book 


METAL Data. SECOND EDITION. By 
S. L. Hoyt. Published by Reinhold 
Publishing Corp., New York 36, 
N. Y., 1952. Cloth 7 x 10 in., 526 
pages. Price $10.00 


The second edition of the author’s 
“Metals and Alloys Data Book” fol- 
lows the form used previously. The 
bulk of the material covers the engi- 
neering properties of commercial 
metals and is presented in tablular 
form with a minimum of descriptive 
text. 


New chapters dealing with 4, 
properties of heat treated steels 4,, 
the super alloys are the major aqg: 


tions to the compilation. Reflegin, 
the availability of additional! forma, 
tion on both old and new metals tp, 


number of tables and graphs hae 
been almost doubled. 

Designed for the materials eng; 
neer and metallurgist, ‘Meta! Dat, 
Second Edition, will prove invaluah}, 
as a source of information on met)! 
properties for the technical personne| 
of the metal industry. 


Other New Books 


Toot ENGINEERING. By A. P. Gwiazdows) 
Published by C. C. Nelson Publishing (, 
Appleton, Wis., 1952. Cloth, 6 by 9 in. 3 
pp. Price $4.00. Based on long years of pr, 
tical as well as professional experience, th, 
material offered here serves both as a luci 
text for the tooling engineering student an; 
as a refresher for veteran tool engineers, T} 
author develops step by step the essenti; 
principles which lead to high quality a 
quantity in production. Twenty chapters cover 
ing’ such topics as: Limits, Tolerances :n/ 
Allowances; Measuring and Gaging; P; 
cedure used in Tool Design; Grinding ani 
Honing; Broaching; Drilling; Reaming an 
Tapping are written in simple, easy to unde: 
stand languages. 


(More Rev ews on page 242) 





HOW THE WROUGHT BRASS 


INDUSTRY CONSERVES 


METAL 


No industry melting commensurate tonnage* of 
vital metal can quite match the brass mills for conser- 
vation and low melting losses. The savings of metal 
total millions of pounds; clearly the method they use 


is worth noting: 


Virtually all the brass mills in North America use 
the Ajax-Wyatt induction melting furnace, for it has 
the lowest metal losses in the field—less than 17— 
with superior temperature control and unapproached 
economy of operation on high production schedules 


such as we have today. 


The accepted melting tool in brass rolling mills 


throughout the world. 





* Upwards of 5 billion pounds annually. 
AJAX ELECTRIC FURNACE CORP. 


1108 Frankferd Avenve 





WYATT 


ASSOCIATE 


AJAX jnouction MELTING FURNACE 


Philadelphia 25, Pa. 


COMPANIES: iuat COMCAAY, 18 The Ajue-sichagres Getic tal! bath Forcoce 





MATERIALS & METHODS 
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Series AJ Helipot 
models are only %4” 
in diameter and 
1%” long: weight 
1.0 oz. Ten-turn 18” 
slide wire gives ad- 
justmentaccuracy 
of 1/3000 in a 100- 
ohm unit—1/6500 in 
@ 50,000-ohm unit. 


helipot « 


DRIVER-HARRIS 


To win consumer preference and assure customer 
satisfaction, Helipot Corporation is guided by a basic 
policy that has proved as effective as it is simple. It is: 
(1) to produce components of the highest precision, and 
(2) to realize the economies inherent in mass production. 


By following these objectives, Helipot has become the 
world’s largest maker of precision potentiometers, pro- 
ducing the widest selection of single-turn and multi-turn 
units available anywhere. 


States Helipot: “Our policy of mass producing the 
highest precision potentiometers practicable, in order to 
deliver top quality at moderate cost, is reflected in the 
fact that standard linearity accuracy of all our stock models, 
selling competitively, is held to + 0.5%. Our reliance on 
Driver-Harris alloys such as Nichrome V, Advance, and 





Cutaway view of Model A 10-turn Helipot precision 
helical potentiometer. Resistance element 45” long is con- 
tained in case 2” x 1-13/16”" diameter On element are 
wound 3009 to 9800 turns of resistance wire, depending 
on total resistance value required Adjustment accuracy 
12 


is 12 to 14 times that of conventional single-turn potenti- 


ometer of equal diameter 


Karma to provide resistance windings for many of our 
products constitutes a strong endorsement of Driver- 
Harris skills and reliability.” 


Driver-Harris takes particular pride in having played so 
important a role in the Helipot story, and is fully con- 
scious of the responsibility the confidence of this famous 
manufacturer imposes. 


Nichrome*, Advance*, and Karma* are at your service, 
too; as are more than 80 other alloys developed exclusively 
by Driver-Harris for application in the electrical and 
electronic fields. We feel confident that, like Helipot, you 
will realize outstanding advantages by putting one or 
more of them to work for you. Let us have your speci- 
fications. We'll be glad to make recommendations based 
on your specific requirements. 


*T.M. Reg. U.S. Pat. Of. 


Sole producers of Nichrome, Advance, and Korma 


Driver-Harris Company 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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PRECISION 
MACHINES 


for Die-less Duplicating 





.... pica - 
ra BENDERS "ree ~ 


5 hand models e 
2 power models Bs 


























SHEARS 
4 hand models 
4 power models 












ROD 
PARTERS 
2 hand models 
1 power model 





NOTCHERS 
1 hand model 
1 power model 





PUNCH 
PRESSES 
2 hand models 


2 power models 





BRAKES ROLLERS 
10 hand models 2 hand y 


models | 














NEW CATALOG BENDING MANUAL 
packed with ideas for mak- gives exact methods for 
ing parts by "Die-less Du- | bending processes in a va- 
plicating’’—the money- ]| riety of materials. Over 90 
saving, time-saving tech- diagrams and charts with 
nique created by Di-acro. suggestions. 

Sent on Request 


O’NEIL-IRWIN MANUFACTURING CO. 


382 8th Ave., Lake City, Minnesota 








242 


Book Reviews 





(continued) 
STRUCTURE OF Metats. By Charles S. Bar 
Published y McGraw-Hill Book 
V ew rk _ ae 2 - 1952. ¢ iotn, O t 
in., 1 pp. Price $10.00. This second edition 
presents comprehensive information on the 


structure, properties and theories of metals 
and alloys, and offers thorough descriptions 
of the latest methods and time-saving labora 
tory techniques. The first part of the volume 
covers the fundamentals of crystallography, th 
apparatus and the methods of crystal struc 
ture determinations, phase diagram determina 
tion, preferred-orientation determination and 
stress measurement by the diffraction of 
x-rays, electrons and neutrons. The second 
part gives comprehensive summaries of the 
published literature on the structure of solid 
and liquid metals and alloys; principles 
governing phase diagrams; theories of alloy 
formations; slip, twinning and cleavage, pre- 
ferred orientation resulting from the various 
causes that align grains; imperfections; and 
introductions to the fields of ferromagnetism 
and antiferromagnetism, electron theory of 
metals, theories of dislocation, strain harden- 
ing creep, 


FATIGUE AND FRACTURE OF Metats. Edited by 
William M. Murray. Published Jointly by 
The Technology Press of The Massachusetts 
Institute of Technology and John Wiley & 
Sons, Inc., New York, N. Y., 1952. Cloth 
6 by 9 in., 314 pp. Price $6.00. The 14 
papers constituting this volume have been 
written by recognized authorities in the field 





Mt 

















and were originally presented at a specia| con 
ference on the Fatigue and Fracture of Metals 
given in June, 1950, at the Massachusets. 
Institute of Technology. The discussion a 
braced general experience with failure of 
metals; specific fields in which it OCCUTS; the 
internal mechanisms probably involveg ; 


fatigue damage; the significance of various 
metallurigical phenomena to fatigue; the ,, 
tential usefulness of different research ; 
to disclose more about the mechani itseli 
and about ways of countering it in desig, 
the direction of future research, as ; . 


by the speakers’ specific recommend 
\STM STANDARDS OF METALLIC F 
Conpuctors. Publhshed by American jet 
for Testing Materials, Philadelphia 3, p, 
1952. Paper, 6 by 9 in., 262 pp. Price $3.9 
Sponsored by ASTM Committee B-1 on Wire, 
for Electrical Conductors, this latest editi,, 
presents in convenient up-to-date form the 
ASTM standard and tentative specif 

ind methods of test pertaining to this fie 
In this special compilation, four of th 
standards are new, while 35 afe standards 
that have been revised. 

PockeT MANUAL OF ARC WELDING. Compij 


led 
and edited by Lew Gilbert. Published by In 
dustrial Book Co., Cleveland 13, Ohio. Paper 
5 by 7% in., 172 pp. Price $1.25. Here is 
handy, pocket-sized reference for welding 
engineers, supervisors, inspectors and manage. 
ment personnel containing how-to information 
on welding of mild, alloy and stainless steels. 
as well as hard surfacing and welding of 
other ferrous metals. “Causes and Cures of 
Common Welding Troubles’, “Welding Sym 
bols and How They Are Used”, “Simple 
Qualification Tests for Operators”, and “Types 
of Joints and Typical Welding Positions” are 
but a few of the chapter titles, Included ip 
the amply illustrated book are a wealth 
valuable comparative charts which list the 
various types of arc welding electrodes }; 
AWS classification and comparable electrodes 
made by various manufacturers. 














Strip in single or multiple strands up to a total 
width of 54” may be bright annealed or nor- 
malized, continuously, in this EF gas fired 
radiant tube installation. Capacity 7200 Ibs 
hour. 





adel bihilify- 




















A la capacity continvous strip normalizing, 
annealing and galvanizing unit. This is a com- 
bination EF gas fired radiant tube and elec- 
trically heated installation and is over 400 
feet long. 


Canadian Associates @ CANEFCO 








rln 


We are in position to design, build 








and put in operation: continuous strip 
lines for hot or cold rolled, high or 
low carbon, stainless, silicon, tinplate, 
aluminum, brass, bronze or any other 
ferrous or non-ferrous’ strip — for 
bright annealing, normalizing, £4!- 
vanizing, aluminizing, tinning or any 
other process, No job is too large or 
too unusual, 


Put your production furnace preb- 


lems up to experienced engineers— 
it pays. 


THE 
ELECTRIC FURNACE CO. 
SALEM, OHIO 


Gas Fired, Oil Fired and Electric Furnaces 


LIMITED @ Toronto 1, Canada 


MATERIALS & METHODS 





